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1. — Protected Cruiser "Baltimore." 

Displacement, 4,413 tons. Speed, ^'1 knots, maximum Coal Supply, 1,144 tons. Armor: 

Deck, 2^ inches on flat, 4 Inches on slopes. Guns : Four 8-inch, six 6-incli B. L, rifles, fifteen 6-pounder8 
and macliine guns. Complement, (186. Date. 1888. 



2. — Semi-protected Cruiser "Boston. 
Dlsplaeement, 3,000 tons. Speed, 15'6 knots, maximum Coal Supply, 496 tons. Armor: 

lV<-inch deck amidships. Guns: Two 8-inch, six 6-inch B. L. rifles, thirteen 6-poanderB and machine 
guDS. Complement, 278 Date, 1884. 





Copyrislited, 1896, by W. H. Rau. 3. — Protected Cruiser "Raleigh." 

Displacement, .3,213 Ions. Speed, 19 knots, maximum Coal Supply; 460 tons. Armor: 
Protective deck, 1 inch on flat, 2^ inches on slopes. Guns: One 6-inch B. L. rifle, ten 5-mch rapid-fire 
guns, and thirteen 6-ponnderB and smaller guns. Torpedo Tubes, two. Complement, 313. 
Date, 1893. 



Copyrighted, IBlW, by W. II. Rau. 4. — Gunboat 'Concora." 

Displacement, 1,170 tons. Speed, IR'8 knots, maximum Coal Supply, 401 tons. Gui 

Uix 6-inch B. L. rifles, nine 6-pounaers and smaller guns. Complement, 194. Date, 1890. 




5.— Protected Cruiser "Olympia" — Admiral Dewey's Flagship at Manila. 

Displacement, 5,870 tons. Speed, 21-7 knots, maximum Coal Supply, 1,170 tons. Armor : Turrets, 3\4 inches; barbettes and casemates, 4 inches; protective dect 2 inches on flat, i^ inches on slopes, 

Guns! Four 8-inch B. L. rifles, ten 5-inch rapid-fire guns, twenty-four 6-pounders and smaller guns. Torpedo Tubes, six. Complement, 450. Date, 189^ 

THE UNITED STATES KAVY— VHI, DEWEY'S FLEET AT MANILA,— [See page 316. j 
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THE ARMS AND THE HAN. 

In the openiuK days of the Spanish war, when the 
eye.s of the whole world were bent with clo.ee attention 
upon tlie combatants, there were two questions in 
every one'.-> mind, the answers to which were awaited 
witli no little interest : Would the ships of the new 
navy of the United States, excellent as they appeared 
upon paper, stand the searching test of a sea fight, 
and would the officers and men, repfarding whose tacti- 
cal skill or amenity to discipline doubts were freely 
entertained abroad, prove equal to the exacting 
requirements of modern naval warfare ? 

The answer came earlier than it was expected and 
from a far-away and totally unlooked-for quarter. On 
that eventful morning of May the first, eigliteen hun- 
(ired and ninety-eight, the fortunes of war gave to Ad- 
miral Dewey the opportunity to declare that in the 
quality of its ships, in the daring and well considered 
enterprise of its officers, and in the deadly skill of its 
gunners, the United States had not fallen away from 
the splendid traditions of the past. 

In discussing the arms and the man, it would be a 
gro.ss injustice to that branch of the naval service 
whose field of operation is confined to the draughting- 
board and the proving ground if we failed to do 
ju.stice to the excellence of the little fleet which carried 
Dewey through the famous battle of Manila Bay. In 
every case the ships fi-om keel to truck were the pro- 
duct of our own ship-yards and gun factories, and in 
the flagship "Olympia" was represented one of the 
most successful vessels ever designed for our own or 
any other navy. With her powerful and well pro- 
tected batteries, the liigh freeboard, and unusual speed, 
she embodied the characteristic features which have 
marked the latercruiser designs of our construction de- 
partment. The other fighting ships of the fleet, 
though of an earlier date, and, therefore, not possess- 
ing such all-round excellence as the " Olympia," were 
marked by the distinctively American feature of heavy 
Ijatferies, the "Baltimore" carrying four and the 
" B(jston " two 8-inch, in addition to six Cinch guns, 
the " Raleigh" one 6-inch and ten 5 inch rapid-firers, 
and the gunboats " Concord" and "Petrel " carrying 
respectively six and four 6-inch guns. 

The hulls, engines, guns, .mounts and ammunition 
were of American make, and had all been designed, 
built, andset afloat i)ractically within the past ten years. 
Never, since 1883, when we began to build, had the 
material of the new navy been put to the test, and only 
the line and staff and the naval constructors knew 
just how much depended upon the verdict that would 
be rendered by the engagement of that early Sunday 
morning. The result was seen before the sun had 
reached its meridian, in the utter destruction of the 
Spanish fleet, and the silencing of the fortifications 
under whose shelter it fought, at the costof practically 
no injury whatever to the American ships. 

It is no reply to this to say that the enemy's ships 
were altogether inferior. Mere negative qualities in 
Montojo's fleet may have increased, but they did not 
cause the disaster. It was the positive excellence of 
our engines, the accuracy of our guns, the reliable 
quality of our shells, that rendered certain (other 
things being equal) the victory of Dewey's fleet over the 
combined sea and land forces of the enemy; and no 
ungenerou.= attempts to minimize the obstacles to be 
overcome can affect the significance of the results. The 
sunken ships and silenced forts of Manila Bay were a 
tribute to the material as well as the men of the Amer- 
ican navy. 

But. after all, it is the qualities of the man upon 
.vhieh the thought and sentiment of the American 
peoffleare fixed in this hour of celebration. And in 
honoring Dewey by the present overwhelming out- 
burst of enthusiasm, there is in the minds of the 
American people no intention to exalt the heroes of 
the far-away Pacific at the expense of those who won 
the decisive victories by sea and land at Santiago. 
The destruction of Montojo's fleet at the opening of 
the war was not one whit more complete than the an- 
nihilation of Cervera's squadron at its close — the 
blockade of Manila has its counterpart iu the iiupene- 



trable cordon which was drawn around Havana and 
Santiago ; and the heroism of tliat midnight dash into 
the supposedly mine-strewn channels off Oavit^ found 
a worthy echo in the trip of the "Texas" through 
the mine fields of Guantanamo Baj- and the match- 
less self-sacritice of tlie "Merrimac." 

In passing in iiroces.sion down the long line of tri- 
umphal march, Dewey and the men of the "Olyu)pia" 
represent all tliat is best and bravest in the American 
navy. Every great war has produced its popular hero, 
and in its desire to select some one man to play 
worthily the role of returning con(|ueror. the nation 
has turned instinctively to the gallant sailor whose 
brilliant campaign in the far-away Southern seas struck 
the keynote of victory at the very opening of the war, 
and whose masterly diplomatic control of the difficult 
situation created by that victory has marked him as 
possessing at once the qualities of statesman and 
soldier. 
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THE NATIONAL EXPORT EXPOSITION. 

Wherever American lUiinufactured products are 
known their excellence is recognized. The ger.ius and 
ingenuity of mechanics trained in the workshops of the 
United States, where there is eve-y incentive to the ex- 
ercise of the inventive faculty, have produced machin- 
ery wliicli has attained a world-wide celebrity and in 
many cases is the best obtainable. Likewise the fin- 
islied products of various industries of the United 
States have obtained for themselves a commanding 
place in the world's markets Our supremacy is shown 
in a very practicaT manner by our magnificent trade 
balance, which is proportionately increasing month by 
month. It is singularly appropriate that our entrance 
into foreign trade upon a large scale should be marked 
by some form of commemoration in this, the closing 
year of the century. The National Export Exposition 
at Philadelphia, which opened its dours September 14. 
is the first exhibition of its kind ever held in this or 
any other country, and is organized on broad and 
liberal principles, the object being to aid the American 
manufacturer to exhibit his products and to show him 
for comparison what is manufactured in other coun- 
tries in the same line, together with the details of 
quality, quantity, and price, thus enabling him to 
study the markets of the world by viewing the collec- 
tions gathered under one roof. Ample appropriations 
by Congress, the city of Philadelphia and the State of 
Pennsylvania, supplemented by generous contributions 
of the citizens of Philadelphia, provided money suffi- 
cient to carry out the plans of the projectors of the 
Exposition on a liberal scale. 

The scheme of holding a national exposition of the 
manufactures of the United States specially suited for 
export was thought of by the officers of the Philadel- 
phia Commercial Museum, and was first discussed 
publicly by a number of pi-ominent citizens of Phila- 
delphia in October, 1897. The ground was broken for 
the main building the last week of March of this year, 
and in less than six months handsome and commodi- 
ous structures were reared, and every arrangement 
made for the opening of the Exposition. 

Philadelphia is, ])erhaps, as good a location for such 
an exposition as could be wished for, as it is a city 
turning out over $600,000,000 worth of manufactured 
products annually, and it is the seat of the Philadel- 
phia Commercial Museum, which is in itself a unique 
enterprise. By this Exposition the country virtually 
challenges the world to produce articles as good and 
as cheap as those here exhibited, which vary from 
articles as small as a spool of thread to the largest 
locomotive. Our supply of raw material is unequaled, 
and our factories are splendidly equipped for manu- 
facturing. The genius a«d activity of American en- 
gineers iu designing and constructing these plants 
have been the wonder of foreign experts, and Ameri- 
can workmen have wisely never opposed the introduc- 
tion of modern methods or labor saving devices as 
they do abroad. Their characteristic energy, adapt- 
ability, and ingenuity, have advanced American manu- 
factures and made it possible for us to export many 
lines of goods which, a few years ago, would have 
been considered to be out of the question. The work- 
men are better paid, better fed and clothed, and live 
bettei- in every respect than their foreign brothers, and 
at the same time we are enabled for the aforesaid rea- 
sons to produce goods which, owing to their quality 
and price, sell without difficulty in the markets of the 
entire world. These facts are amply demonstrated by 
the Exposition, which, it is hoped, will begin a new era 
in the extension of American trade in foreign coun- 
tries. 

Other nations are constantly making plans to secure 
markets outside of their own dominions. While Prance, 
Belgium and Germany established schools in which 
to educate their active men for commercial supremacy, 
and while Great Brirain and other Continental coun- 
tries have opened bureaus for the systematic study of 
commerce and its relations to their manufacturing in- 
terests in foreign fields, the United States remained al- 
most alone as the only country which took no steps to 
market Iter products outside her own dominion. Re- 
ceatly, however, the excel leaoe of our goods beoaue 



recognized abroad, and the result has been a con- 
stantly increasing demand. The manufacturer found 
himself confronted by foreign trade requirements of 
which lie knew but little, and it has been the pleas- 
ant duty of the Philadelphia Commercial Museum and 
our consuls to inform them as to these requirements, 
and today we have eominercial experts all over the 
world, who are sending home reports for the benefit 
of our own manufacturers. 

To supplement and complete this well-studied system 
for the introduction of American manufactures in for- 
eign markets, it was necessary to take one further 
step ; this was the development of a plan by which the 
buyers of American products in foreign countries could 
see for themselves our admirable methods of manufac- 
ture, the skill which we employ in making our goods 
and the superior materials which enter therein. To 
carry out this part of the work, the National Export 
Exposition was organized as it stands to-day, and now 
the foreign buyer can see a large and diversified ex- 
hibit of American wares, and it is gratifying to note 
that the governments of the whole world have been in- 
vited and a large number of delegates have been de- 
tailed to visit the Exposition and report upon it. 
Thus, the producer and the buyer from the four quar- 
ters of the globe will be brought together in close con- 
tact. It is not an international exposition but is in- 
tended solely to foster American trade. With this 
limitation the Exposition will admirably fulfill its pur- 
pose. 

■»■«•♦ 

THE EUPHRATES VALLEY RAILROAD. 

It is said that an English syndicate has secured the 
concession from the Sultan of Turkey to build a rail- 
road through the -Euphrates Valley to the Persian 
Gulf. If the scheme materializes, the railroad will run 
through the reputed site of the Garden of Eden. 
Biblical scholars have reasoned that this tract was in 
Mesopotamia, the district lying between the rivers 
Tigris and Euphrates, and if this is the case the rail 
road will traverse it. The project of building a rail- 
road from Constantinople to the Persian Gulf was 
broached many years ago by the late Ferdinand de 
Lesseps, but his attempts were in vain. England and 
Russia have both tried to obtain a similar privilege. 
At last Germany received permission to build a rail- 
road from a port opposite Constantinople to Angora, 
and the Anatolian Railroad was the result. The ex- 
tension of this railroad from Koniah, first to Bagdad 
and thence to Bassora on the Persian Gulf, has been a 
pet scheme of Emperor William, and according to The 
New York Herald, the move which the English syndi- 
cate is now about to undertake is a result of the 
entente cordiale between the two countries. 

To Great Britain it means a new and shorter road to 
India, as five days may be saved, and to Germany it 
means a new field for colonization and a good feeder 
for a road already in operation. The first year the 
Anatolian Railway carried three hundred carloads of 
wheat, the second year seven hundred carloads of cere- 
als. The railroad has done much to alter the charac- 
ter of the country, to build up towns, to open factories, 
and bring good European colonists to cultivate the 
soil. One of the chief obstacles to the progress of the 
countrj' has been the shiftless Turkish inhabitants, 
who did not wish to use modern tools and have not 
sufficient ambition to try to get rich. They will not 
sit in the seats in the railway cars, but squat on the 
floor, so that at last it was necessary to take out the 
seats and leave the passenger coaches almost like cat- 
tle cars. The sparse population of the district through 
which the railroad runs is an advantage for the new 
comers from Europe, who have no difficulty in finding 
all the land they require. 

The climate of the different parts of Asia Minor and 
Mesopotamia is so varied that the greatest variety of 
products can be raised successfully in different parts of 
this broad domain. 



THE MAUSER PISTOL. 
Dr. J: D. Griffith, of Kansas City, has just completed 
for the government an official test of the Mauser pistol 
in use by the German calvary, and it is under consid- 
eration for adoption by the United States. The test 
was made with targets and human bodies, and the 
results- were most satisfactory. At ranges from 50 to 
500 yards the Mauser pistol is the most effective and 
deadly weapon of its kind ever invented, and up to 
the maximum range tried it is practically as good in 
the hands of a marksman as a Krag-Jorgensen, a Lee 
or a Mauser rifle. If nothing but flesh resists the pas- 
sage of the bullet, it makes a round incision where it 
enters and a knife-like cut where it departs. Should a 
bone be in the way it is often shattered into fragments. 
The pistol shoots very accurately and will kill at a 
range of 500 yards. The bullets pass through a human 
body at that range. If the bullet should enter a vital 
organ, it would undoubtedly kill a man instantly, and 
would incapacitate a soldier if it struck a bone. The 
pistol fires ten shots without reloading, and can be 
emptied in less than three minutes. The bullets weigh 
85 grains and have a lead core surrounded by a nicksl- 
plated copper jacket. 
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THE HEAVENS IN OCTOBER. 

BY GARRETT P. ftERVISS. 

The increasing crispness of the air in the middle of 
autumn imparts a hvelier sparkle to the stars. But at 
this season of the year the greatest of the constella 
tions are absent from the evening sky, although their 
coming for the winter carnival of celestial wonders is 
already heralded by signs well known to the habitual 
stargazer. For the contemplative observer, who knows 
the order of the procession of the Zodiac, the southern 
and eastern heavens in an October night wear an as 
pect of preparation, an expectant and prophetic air, as 
if the curtain of the sky had been dropped in readiness 
and ro.^e again when the vast and sublime spectacle 
hidden behind it is ready for exhibition. 

While the northeastern quarter and the region over- 
head are bright with Andromeda and Cassiopeia, Per- 
seus and Cygnus, and the sheen of the Milky Way at- 
tracts the eye w^st of the meridian, the south is 
occupied by the broad and scattered constellation of 
Aquarius, high above which the four chief stars of 
Pegasus, like golden corner marks, stake out a huge 
square of gloomy sky near the zenith. Low in the 
south at the same hour of the. evening, say 9 or 10 
o'clock, hangs a single sparkler of nearly the first mag- 
nitude, the lone Pouialhaut, which the Southern Fish 
carries like a flaming jewel in his distended mouth. 
Eastward the gloom deepens. 

But the experienced lover of the stars will not be 
content with this early evening view. He will look 
out again at midnight, when Oetus will be upon the 
meridian, with Aries overhead, while in the east the 
curtain has been withdrawn, the spectacle is in full 
swing, and the head of the celestial armies, with the 
Pleiades glittering like an oriflamme high in advance, 
comes marching up the sky. Orion and his matchless 
cortege are on their way, foretelling the splendors of 
their winter reign. At the same moment when Sirius, 
the winter's prince of stars, is rising, Vega, the glory 
of the summer heavens, is setting, and thus the au- 
tumn sky, like the autumn landscape, is at the same 
time full of reminiscence and of expectation. 

THE PLANETS. 

The constellation of Libra, a somewhat featureless 
province in the geography of the heavens, will, during 
October, shine with borrowed and unusual splendor. 
It will be the scene of the assembling of four of the 
great planets, Jupiter the mightiest of all, Venus the 
most beautiful. Mars the enigmatical, and Mercury the 
eccentric. Jupiter is within the borders of Libra at 
the beginning of the month ; the other three will ar- 
rive upon the field, coming from the west, before its 
close. All of the planets named, together with Saturn 
and Uranus, which lie further east, and Neptune, 
which is in Taurus and rises before midnight, are 
evening stars. In fact, there is no planet left to play 
the role of morning star in October. Every one of the 
earth's sister planets, no account being taken of the 
tiny asteroids, is in the competition for evening honors, 
while the pale dawn must brighten as it can alone. 
Unfortunately, however, this galaxy of evening stars 
will fail to create a furor among the admiring inhabi- 
tants of the earth, because, with the exception of 
Saturn, they are either so faint or so near the sun that 
only the initiated will be able to recognize them. 

October will also witness the beginning of a remark- 
able series of planetary conjunctions, culminating in 
November, and continuing through December. Six 
of the seven large planets besides the earth will be 
assembled in one quarter of the sky, in or near the 
zodiacal sign Scorpio, which I believe is of ill repute 
among astrologers. Some effects, interesting to mathe- 
maticians, in the great balance of forces that consti- 
tutes the stability of the solar system, are produced 
when nearly all the larger members of the sun's family 
of worlds have gathered on one side of the domestic 
circle, but all predictions of evil to the earth, or its in- 
habitants, proceedingfrom planetary conjunctions are, 
of course, based only on imagination or superstition. 

Stated in detail, the planetary phenomena during 
October are as follows : Mercury is an evening star, 
passing from Virgo into Libra. It is so near the sun 
that it will not be easily visible until November. It is 
;n conjunction with Venus on the 10th at 6 A. M., when 
the apparent distance apart of the two planets, if they 
could be seen, would be only three-quarters of a degree. 
On the 25th Mercury will be in conjunction with 
Jupiter just before midnight. On the 23d Mercury 
reaches its greatest distance from the sun, which, in 
the case of a planet having so eccentric an orbit, and 
so short a period, must mean a fearful drop of tem- 
perature as compared with the heat endured only six 
weeks before. 

Venus is an evening star, moving from Virgo into 
Libra, but. although slowly receding from the sun, it 
is too near the solar orb and too far from the earth to 
be well seen. It will brighten during the winter and 
attain its greatest brilliancy next May, within three 
days after the total solar eclipse, to which astronomers 
everywhere are now looking forward. It is in con- 
junction with the star Alpha Librae at 1 o'clock P. M., 
on October 26. at which time an apparent space of 
only six minutes of arc will separate the star from the 
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planet. On the 39th, at 8 P. M., Venus and Jupiter 
pass one another within a distance about equal to the 
apparent breadth of the full moon. 

Mars is an evening star, moving from Virgo into 
Libra. Like the others, it is too near the sun for ob- 
servation. It is in conjunction with Jupiter at noon 
on the 11th. 

Jupiter is an evening star in Libra, and can easily 
be seen in the twilight at the beginning of the month, 
but it rapidly loses its brilliancy, as it is apparently 
swallowed up in the solar rays. It plays the greatest 
part in the planetary conjunctions of the month, 
meeting Mars on the 11th, Mercury on the 25th, and 
Venus on the 29th. 

Saturn is an evening star in Ophiuchus, and is the 
only planet that can be well seen in October. It ap- 
pears in the southwest in the early evening, and its 
rings continue to present an admirable telescopic 
spectacle. 

Uranus in Ophiuchus and Neptune in Taurus are too 
faint to be interesting, except for the working as- 
tromomer. 

THE MOON. 

New moon occurs on the afternoon of the 4th, first 
quarter on the morning of the 12th, full moon on the 
afternoon of the 18th, and last quarter on the morn- 
ing of the 26th. The moon is nearest the earth on the 
morning of the 16th, and at the greatest distance 
about midnight on the 27th. The lunar conjunctions 
with the planets occur as follows : Mercury, the 5th ; 
Venus, the 5th ; Mars, the 7th ; Jupiter, the 7th ; 
Uranus, the 8th ; Saturn, the 9th ; Neptune, the 23d. 
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one side, is built up ot iron plates. Access to it is 
obtained by means of an iron door in the mezzanine 
floor, from an iron door in the orchestra, and by means 
of a trap-door and ladder from the stage. The main 
receiving switchboard and fuseboards are placed two 
floors below. The liquid resistance which is used is 
the most interesting point, and switches control the 
lights in the usual way. Iron wheels control one color 
or as many of the circuits of that color as may be 
required. Each regulating switch or "dimmer" works 
around the main axle, which is operated by means of a 
bicycle chain, which raises or lowers the cone in the 
liquid resistance cans in the cellar. When the lever is 
right home it short-circuits two contacts, which cut 
out the liquid resistance entirely. The resistance room 
is fireproof. The insulated cables are attached to ter- 
minals on the copper rods coming from the lead cones. 
The liquid used in the jars is zinc chloride. 

In addition to the stage lighting, all dressing rooms, 
passages, and corridors, the " gridiron " and the " cel- 
lars "around and beneath the stage have been pro- 
vided with electric lights. Wingfield Bowles, Esq., 
was the consulting engineer 



ELECTKIC LIGHTING AT THE COVENT GARDEN 
THEATER. 

The new lighting plant of the Covent Garden Thea- 
ter, London, presents many points of interest. It 
should be said, while called a "theater," it is really a 
great opera house in which masterpieces can be effect- 
ively staged. The old gaslight has now been entirely 
done away with, and a complicated system of electric 
lighting has been substituted, adding greatly to the 
efficiency of the stage setting. 

In the stage lighting several novel features were 
introduced, the first being the provision for four colors, 
white, red, blue, and orange, for obtaining stage 
effects. This is probably the first time that orange- 
colored lamps have been used for stage work in Eng- 
land, the effects being previously obtained by burning 
white lamps at very low candle power. Of course, 
good effects may be obtained in this way, but the 
method is extremely wasteful. The switch gear is 
placed below the stage in a fireproof room, from which 
the electrician can obtain a full view of the scenes as 
lighted.' 

According to The English Electrical Engineer, from 
which we glean our facts, there are seven battens, six 
of which are 61 feet long and one 40 feet long, which is 
used to light the back drop or the back wall. Each 
batten carries 220 lamps of 16 candle power, divided in 
colors as follows : 80 white, 40 amber, 50 red, and 50 
blue. For these battens no less than twenty-eight 
regulators with liquid resistance are provided, so that 
the illumination can be easily varied and changed in 
color without causing any flickering. There is one 
regulator for each color in each of the battens, so that 
they can be varied independently. Arrangements are 
provided by which the cables which supply the battens 
can be discontinued in case they have to be removed. 
The battens have a rise and fall of 12 feet ; in each of 
them four pilot lamps are installed, which can be con- 
trolled from a special switch on the stage switchboard. 
They are used to give sufficient light to the stage 
hands without having an electrician operating the 
main switchboard. 

The large battens weigh practically 16 cwt., and are 
suspended by six J^-inch steel rope.s, an insulated 
support being placed between these ropes and the 
bridle chains to the battens. 

There are five wing lights on each side of the stage. 
The framework of the reflecting part is much the same 
as that of the battens, each being supported by lattice 
steel work and provided with an oak filling to carry 
the cables. In each of these wing lights there are 
seventy-five 16 candle power lights, of which thirty are 
white and fifteen are colored respectively amber, blue, 
and red. The wing lights are supported on ladders 
which run on wheels on the mezzanine floor. By this 
means the wings have a travel of 16 feet ; that is, 8 feet 
each way from their normal position. There a^re iron 
boxes and switches for the wing lights at the bottom of 
each. The proscenium lights, which are placed just in- 
side the frame of the stage, each contain 50 white lights, 
30 blue, 80 red, and 25 amber. They are similar in 
construction to the wing lights. In addition to the 
fixed lights, two circuits are run around the stage and 
are connected with plugs in various parts, from which 
portable lights can be applied to light ground-rows, 
transparencies, etc. Feed wires are run in canvas 
hose, which, by flattening out on the stage, is the least 
liable to cause accidents. The heavy scenery can be 
run over such hose without damaging the cables. 
The switch-room, which is placed below the stage at 



AN IMPROVEMENT IN THE MANUFACTURE OF 
ARSENATE OF LEAD.* 
In a paper read before this Association at its meet- 
ing in August, 1897, the writer referred to a method of 
producing arsenate of lead by using nitrate of lead as 
a source of soluble lead. According to our chemist, 
Mr. F. J. Smith, arsenate of lead formed by this pro- 
cess is the diplumbic, or more exactly, a mixture of 
about one part triplumbic and two parts diplumbic, 
and not the triplumbic entirely, as is produced where 
arsenate of soda is neutralized with acetate of lead, as 
in the ordinary process of manufacture. Arsenate of 
lead made from the nitratecontainsa slightly increased 
percentage of arsenic (about five per cent) ; and as the 
nitrate of lead may be purchased at a less cost than 
the acetate, the saving made where several tons are to 
be prepared is quite an item. 

At the time when the diplumbic arsenate was first 
brought to the attention of this Association only a few 
experiments had been carried on. Since that date the 
insecticide has been tested in an extensive series of 
laboratory and field experiments, and in 1898 and again 
the present year by actual spraying operations in the 
field. A part of the results of the experiments have 
been published in the report of the gypsy moth com- 
mittee, January, 1898, and without presenting the 
mass of details, from the numerous tests we may state 
in brief that in every case the arsenate of lead made 
from the nitrate has proved itself equal if not superior 
to that prepared from the acetate. 

In preparing arsenate of lead by either process it 
has been found most economical to use a high grade 
of arsenate of soda, as the impurities, such as salt, in 
the lower grades neiitralize a considerable part of the 
soluble lead before the reaction with the arsenate of 
soda can commence. The gypsy moth committee ob- 
tained froai an English firm an arsenate of soda that 
showed on analysis 67'5 per cent of arsenic. This ma- 
terial costs when delivered, $0,052 per pound. To make 
one ton of arsenate of lead there are required 888 
pounds of this arsenate of soda at a cost of $46.18, and 
2,398 pounds nitrate of lead at a cost of $161.87, the 
total cost being $208.05. With the same grade, of 
arsenate of soda, but using acetate of lead, there are re- 
quired for one ton of arsenate of lead, 758 pounds 
arsenate of soda costing $39.42, and 2,593'8 pounds 
acetate of lead costing $207.50, a total cost for ingredi- 
ents of $246.93. This leaves a balance of $38.87 per ton 
in favor of the arsenate of lead made from the nitrate. 

Where the proportionate amounts of arsenate of 
soda and acetate of lead are tied in a package as in the 
ordinary procedure, the dampness of the acetate of 
lead will set up a partial reaction, and thus a part of 
the value of the insecticide is lost. When nitrate of 
lead is used, there is but little of this partial reaction. 



ARRIVAL OF SIGNOR MARCONI. 

Signor Marconi arrived on the " Aurania," Septem- 
ber 31. As we have already stated, he is to assist in re- 
porting the races for the America's cup. He was accom- 
panied by Messrs. Riekard, Bradfield, and Denshan, 
skilled operators who have been engaged with ex- 
periments on wireless telegraphy across the English 
Channel and who will be in charge of the instruments 
and send the messages to The Herald during the yacht 
races. Signor Marconi began his experiments in 1895, 
when he tried to establish communication between 
various parts of his father's estate near Bologna, Italy. 
In 1896 he arrived in England, and after working in 
conjunction with Mr. W. H. Preece, then chief electri- 
cian of the British post office, he gave a demonstration 
of the possibilities of the system during the volunteer 
evolutions on Salisbury Plain and also in the British 
Channel. 

*A paper by A. H. Kirkland, of Maiden, Mass., Assistant Entoraologiet 
of the MassachuBctts State Board of Agricalture. Read August 19, 1899, at 
the Ohio State University. Columbus, 0., before the Association of Econo- 
mic Entomologists, an affiliation of the American ABsociatioa for the Ad- 
vancement of Science. Beviaed by the author. 
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THE NATIONAL EXFOBT EXPOSITION, 
PHILADELPHIA. 

Tlie •iroumls of tlie Xational Export Exposition, 
whicli was formally ojieiieil September 14, 1899, are ad- 
mirably situated on tlie west bank of the Schuylkill 
River, within ten minutes' ride of Philadelphia's great 
city hall. There are not less tlian sixty-two acres in 
the inelosure, fifty-six being deeded to 
rhe Philadelphia Museum by the city 
and anotlier tract of six acres being se- 
cured for the use of the Exposition. 

The main group of buildings is so ar 
ranged as to form one imposing structure 
1,000 feet long and 400 feet wide, and 
covers an area of more than nine acres. 
Five separate buildings really enter into 
this large edifice. Three of tliese struct 
ures are to be permanent ; these are the 
north, center, and south pavilions, which 
are each 380 feet long and 90 feet wide 
The spaces between them are covered by 
temporary buildings connected with the 
permanent pavilions, tlie whole forming 
a single harmonious edifice. The periua 
nent buildings will eventually become tlu 
liome of the Philadelphia Museum. The 
temporary building between the north 
and center buildings is 300 by 297 feet ; it 
comprises an auditorium and music hall 
200 feet long and 140 feet wide seating 
0,000 persons, with arcades for exhibit, 
on each side 300 feet long by 78 feet wide. 
Between the central and southern wings 
there is an immense exhibition hall 383 
liy 297 feet. The exhibition spaces on the 
liist floor of the wings open into the 
main hall with side arcades, so that the 



with a peculiar composition, the basis of which is 
plaster and papier mache, which is more durable than 
the staff which was used at Chicago. The pavilions 
naturally received the greatest attention and they are 
admirable fioni an architectural jioint of view, as will 
be seen by our engravings. 

Aliove the main entrance a large pediment contains 
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THE NATIONAL EXPORT EXPOSITION AX PHILADELPHIA. 



the numerous flagstaflfs float the flags of all the nations 
which were represented in the International Commer- 
cial Congiess. The main building was designed by Wil- 
son Brothers & Company, assisted for the permanent 
part by ft. W. & W. D. Hewitt, Philadelphia, a.chitects. 
The main building is reached from the main entrance 
by an esplanade, where the visitors will find numerous 
attractions whicli it is deemed necessary 
to have in all expositions. It is very sug- 
gestive of the " Midway " at the Chicago 
Exposition. To the south of the iiiaiii 
building is an Implement. Vehicle, and 
Furniture Building measuring 450 by IGO 
feet, and next to this is an open shed 
termed tlie Transportation Building. It 
is 4.50 feet long and 7.5 feet wide, and is 
provided with two traelvs. so that it is 
available for the exhibit of rolling stock. 
Tlie building offers every advantage for 
the handling and disposition of these 
heavy products, and representative dis- 
plays are made by the Baldwin Locomo- 
tive Works, Pullman Company, and other 
manufacturers. 

Unfortunately at the present time the 
space of many exhibitors still remains 
vacant, but exhibits are being rapidly in- 
stalled, and in the course of a week or so 
the Exposition will be complete. The ex- 
hibits are numerous and include most of 
the best known manufactures in Ameri- 
ca. The booths are fitted up so as to 
\ I'esent an attractive appearance. The 
Pencoyd Work.s, builders of the Atbara 
bridge, easily carry off the honors by a 
splendid exhibit of their work. There is 
a great lack of novelties, but after ail it 







^ 


\ 


1 


^ 




^^^ffiBS^ 


^^ 




^"^Bfl 


4 


m 


1 


fl 




k 


i 1 sciA/^yy: 




GROUPS OVER MAIN ENTRANCE. 



PEDIMENT OF PAVILION. 





MAIN ENTRANCE. 



VIEW OF THE ESPLANADE. 



entire area of 167,200 square feet is practically a single 
open space. While the Exposition is of an eminently 
practical nature, the artistic side has not been lost 
sight of ; on the contrary, the ornamentation and deco- 
ration of the otrueture. though of a temporary charac- 
ter which mast of necessity be used in all exposition 
buildings, will delight the eye and will recall the 
"White City" of 1893. The buildings are covered 



a group of thirteen figures representing " Commerce ;" 
other pediments typify the four continents. Numer- 
ous groups of graceful figures symbolical of "Trans- 
portation," " Navigation," " Labor," " Electricity," 
etc., rest on pedestalf Beside the pediments and over 
the main entrance there is a large quadriga drawn by 
four horses carrying a figure of "Progress." Around the 
roof runs an iron balustrade of rich design, an4 from 



must be remembered that this is in no sense an inter- 
national exposition, and it fulfills admirably the pur- 
pose for which it is established. 

Of special importance is the exhibition of foreign 
trade samples collected by special commissioners of the 
Philadelphia Commercial Museum. These are dis- 
played on the second floor of the center pavilion. 
These agents visited all the important markets of the 
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world, including China, Japan, Mexico, Central and 
South America, South Africa, England and the conti- 
nent of Europe. The samples have been collected 
with special reference to the requirements of the vari- 
ous marliets ; they are intended to show the general 
lines most in favor. It will be found on examination 
that in most cases a better article of the same sort can 
be supplied from the United States at a fair price. The 
lines represented iu the collection will repay expert ex- 
amination, and such an opportunity to compare goods 
has never before been offered. Forty-one countrie.s 
will send delegates to the coiniiiercial congress and 126 
chambeis of commerce will participate. 



A ROLLER-BEABING FOR BICYCLES. 

A roller-bearing especially adapted for bicycles and 
machinery has been invented by Philip M. St. Lonis, 
of Carmel. Wis., which', it is claimed, besides being 
cheap in construction, cannot bind or become disar- 
ranged. 

Referring to our illustrations, in which the bearing is 
shown applied ro a bicycle and in sectional side eleva- 
tion, it will be seen that concentric tracks are em- 
ployed, secured to rlie axle of the bicycle-wheel, be- 
tween which tracks is a bearing-ring formed or fast- 
ened on a cap attached to the hub of the wheel. Two 
sets of flanged rollers are employed, lying between the 
bearing-ring and the concentric tracks. The flanges of 
one set of rollers roll upon the flanges of the other set, 
the concentric tracks being grooved alongside their 
bearing-surfaces to receive the flanges, but without 
contacting with their peripheries. When the axle of 




ST. LOUIS' ROLLER-BEARING FOR BICTCLES. 

the wheel is turned, the sets of rollers, being in con- 
tact with the inner and outer surfaces of the rotating 
bearing-ring, are made to turn in opposite directions 
and roll upon the fixed, concentric tracks. The flanges, 
besides separating the rollers, cause them to turn in 
unison. 

By arranging the parts in this manner, the bearing- 
ring is placed between two sets of bearing-rollers, 
thereby forming double bearing-surfaces sustaining 
the weig'.it equally. The load is directed against the 
outer set of rollers at the bottom and bears against the 
inner set at the top, thus reducing the friction to a 
minimum so far as the verti- 
cal stress is concerned. 



been used for a two weeks' tour in the country, always, 
of course, keeping in reach of an electric light plant. 

There are two motors of one-half horse power. Each 
is geared to a rear wheel by means of a 10-inch gear 
wheel and a pinion giving a reduction of 10 to 1. Each 
is run independently. The storage battery is in front 
and may be used as a child's seat. Owing to their light 
weight, they can be easily removed for recharging, 
which operation consumes about two hours. In de- 
sign the vehicle resembles a light cart, and 
there is room at the rear for a second battery, 
so that the distance traveled can be doubled. 
Ordinarily, the carriage can be run 20 to 25 
miles witliout recharging and the speed is from 
15 to 20 miles per hour. The steering lever is 
in front at the right and th9 manipulating lever 
is in front of the seat. Owing to its lightness, 
it can be turned, stopped and started with ease. 
»-♦-♦■ 

Tlie rausenin of the Royal College of 
Siir@:eoiiK. 

On the south side of Lincoln's Inn Fields 
lies the Royal College of Surgeons with its great 
museum behind, containing the Hunterian col- 
lection. The building houses one of the most 
remarkable collections of everything which 
bears upon the medical sciences. The museum 
was endowed by John Hunter, who a century 
ago came to London to learn surgery. He be- 
came possessed with the idea of starting a med- 
ical and surgical umseum in which every form 
of health and disea.se should be presented. He 

spent $350,|)00 in his own lifetime on his pet 
jiroiect, every cent of which he obtained by 
medical practice. He died in 1708, and it took 
six years to induce the government to spend 
$73,000, which was all that was required for the 
purchase of the collection. It was bought by 
the nation and turned over to the custody of 
the Royal College of Surgeons, and the same 
amount was given to house it. The college it 
self has spent over $2,000,000 in amplifying and 
completing Hunter's design, and the Curators 
of the collection have included William Clift, 
Richard Owen, Sir William Flower and lastly 
Dr. Charles Stewart. The museum besides con- 
taining skeletons and all kinds of liuman and 
■^ pathological specimens, also has many curiosi- 

ties, such as the clothes of a man struck by 
lightning, and there are many specimens illus- 
tratirig miraculous recoveries from injuries 
usually considered fatal. In one gallery there 
are the surgical appliances of all kinds, and 
here may be seen samples of instruments of the 
Roman surgeons, 300 years B. C, and also samples of 
the products of a Roman artificial limb manufactory. 
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A ROTARY ENGINE WITH IMPROVED 
ABUTMENTS. 

The rotary engine which we illustrate herewith is an 
improvement made by its inventor, James J. Callihan, 
of 2020 Meli)omene Street, New Orleans, La., upon a 
similar engine which he has patented. Of our illus- 
trations. Fig. 1 is a perspective view of the engine with 
parts broken away ; Fig. 2 is a sectional side elevation; 
Fig. 3 is a section through the reversing -valve ; nn'1 




Russian Weights and mea^iireM. 

By a recent ukase a standard of Russian weights 
and measures has been fixed. The unit of weight is 
the Russian pound, equal to 409,512 grammes, a vedro 
or pail must hold 30 pounds of distilled water at \(i% 
degrees Celsius, while the garnietz must equal 8 pounds 
of water. The unit of length: is the arsliin, equal to 
71 12 centimeters. The metric system may be used by 
the side of this. 



THE CHAPMAN ELECTRO- 
MOBILE. 

The chief objection to elec- 
tric automobiles is their 
great weight and their limit- 
ed radius of action. The ad- 
vantages of electrically op- 
erated vehicles is their ease 
of operation, safety and free- 
dom from vibration. This 
makes them great favorites 
for the city, but their weight 
interferes with their general 
use for everyday purposes in 
the country. Our engraving 
shows a very light carriage 
built on the bicycle principle 
which does away with many 
of these objections. It was 
designed by Mr. W. H. Chap- 
man, of Portland, Maine. Its 
weight is only 380 pounds. 
The bicycle frames were made 
by a well known firm of mak- 
ers of wheels, and the motors 
were made by the Belknap 
Motor Company. The wheels 
are 32 inches in diameter and 
are ecjuipped with 4-inch 
pnenmatic tires. The light 
skeleton tjody is hung be- 
tween them. Although only 
intended for light work, the 
first carriage of this type has 




THE CHAPMAN BICYCLE FRAME ELECTBOMOBILE. 



DETAIL AND PERSPECTIVE VIEWS OF ROTARY ENGINE. 



Fig. 4 is a detail showing the means employed for hold 
ing the abutment-vah'es in their normal positions. The 
novel features of the invention are found in the use of 
these abutment-valves and in their mode of operation. 

The engine-cylinder is formed of two disks bolted 
together and provided with recesses in which thi" 
piston and its three heads rotate. Tangent to the 
inner sides of the circumference of the piston-disk and 
extending through the cylinder are two apertures 
which receive blocks which are concaved at their in- 
ner faces to form chambers for the abutment-valves 
and which are provided with steam-ports controlled 
by the abutment-valves. Caps cover the outer ends of 
the apertures and can be adjusted by means of screws 
to force the blocks snugly upon the abutment-valves. 
The abutment-valves are journaled in the block-cham- 
bers and are provided with peripheral cavities receiv- 
ing and passing the piston -heads. One of the abut- 
ment-valve journals projects from the engine and has 
a flattened end (Fig. 4), which is embraced by flat 
plate springs whose function it is to hold the valves 
normally in position. 

Steam enters the cylinder through the ports upon 
opposite sides of the chamber which receives the abut- 
ment-valves. When the abutment- valves are in posi- 
tion shown at the right of Fig. 2, the ports are open. 
Steam can then pass through one port into the cylin- 
der ; while through the other port the exhaust escapes 
from that portion of the cylinder on the opposite 
side of the abutment-valve. As piston-head passes the 
abutment-valve, the inlet ports are closed as shown to 
the left of Fig. 2. 

By means of the reversing-valve illustrated in Fig 

3, steam can be made to enter at either side of the 

cylinder, so as to cause the 

piston to rotate in the desired 

direction. 

»-•-« — 

Blue Rays of Sunlight 
Over mont Blanc. 

Lord Kelvin, writing to 
Nature from Aix-les-Bains, 
says that at five o'clock on 
August 27, from the balcony 
of the hotel, 1,545 meters 
above sea level and 68 kilo- 
meters from Mont Blanc, he 
had an opportunity for ob- 
serving what he had been 
anxious to see for five or six 
years, which was the earliest 
instantaneous light through 
very clear air and find wheth- 
er it was perceptibly blue or 
not. He was amply rewarded 
for his pains. He saw a blue 
light against the sky on the 
southern profile of Mont 
Blanc, which, in less than 
one-twentieth of a second, 
became dazzlingly white, like 
a brilliant electric arc light. 
•-•-• 

A ¥K\v days ago three 
waterspouts passed Altantie 
City. N. .1., and narrowly es- 
caped coming in contact with 
several yachts. The water- 
spouts passed at an estimated 
distance of three miles from 
the coast. 
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Tbe Island of Sulphur. 

About thirty miles from the shore in tlie Bay of 
Plenty, North Island, New Zealand, is an immense 
rock or rather series of rocks three miles in circumfer- 
ence which rise precipitously from the sea to a height 
of 860 feet. "White Island " is the name given to the 
spot, and the name is particularly appropriate because 
it is constantly enveloped in thick impenetrable 
clouds of white vapor which rise to over 10,000 feet in 
iieight, making White Island a conspicuous object for 
many miles around. It is perhaps the most extraordi- 
nary island in the world, and it is the subject of an in- 
teresting article by James R. Falconer in the Septem- 
ber number of The Windsor Magazine, and from this 
article we obtain our facts. 

The island is practically one mass of sulphur, while 
the clouds of vapor constantly rushing from the craters 
are highly charged with acid fumes, which can be no- 
ticed sixty miles away. The appearance from the sea 
is most imposing, the rocks rising abruptly from the 
waters. At first sight it seems impossible to effect a 
landing, but as the steamer sweeps around the south 
side of the island into Crater ±say, a beach comes into 
view, which though small is sufficient to admit of dis- 
embarkation provided the sea is calm. This is the only 
level stretch on the island, the rest being great irregu- 
lar rocks. 

In the center of the island is an immense lake 50 
acres in extent and 13 feet deep and it is 15 feet above 
the level of the sea. The water contains vast quanti- 
ties of acid and the temperature is about 110° Fah. It 
is dark green, and dense clouds of dark sulphurous 
fumes are constantly rolling off from this boiling cal- 
dron. At one side of the lake are blowholes, and the 
roar of steam as it pours forth into the air is deafen- 
ing, and huge bowlders and stones are often hurled to 
a height of several hundred feet. 

A boat brought from the ship can be launched on 
the lake, and the very edges of the blowholes may be 
safely explored, but the trip is by no means an enjoya- 
ble one, and only those who have inhaled fumes of acid 
can form any idea of their very overpowering nature 
when given off in large quantities from such an ex- 
panse. 

Should the boat upset, death would be almost in- 
stantaneous. When the boat was taken to the sea, it 
became so corroded that it dropped to pieces after 
all the passengers had been landed. The mouths of 
the blowholes are weird in extreme. Steam belches 
forth from every fissure and crevice in the rocks and 
ground, while the noise drowns all other sounds. The 
whole island is in a ceaseless state of agitation. 

Except in the immediate neighborhood of the craters 
no sulphur is apparent on the surface, but by digging 
a little into the earth large beds of this mineral will be 
laid bare, for the island is practically one mass of sul- 
phur mixed with a quantity of gypsum and one or two 
other substances. The Whire Island sulphur is much 
esteemed on account of its purity, and it can be em- 
ployed for any purpose without any preliminary pre- 
paration. The older deposits contain about 90 per cent 
pure sulphur, and that around the blowholes 98 per 
cent. It is surprising that these immense deposits 
have not been more systematically worked. Some 
years ago a company was formed for working the de- 
posits, but for lack of capital the scheme was abandoned 
and the amount of sulphur and gypsum exported at 
present is very small. In the event of a serious war, 
doubtless the island would immediately rise to promi- 
nence. 



^tunt'xiu ^menati* 

of the ear have fallen into disuse, for the fear of sur- 
prise by enemies no longer exists. 

Again, our sense of smell is markedly inferior to that 
of savages. That it is still decreasing is evidenced by 
observations of the olfactory organ. But the nose 
still indicates a tendency to become more prominent. 
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THE HAYNE SUSPENDED INK-WELL. 

The inkstand in general use up to the present time 
monopolizes the most valuable space oa a desk, and is 
often a menace to books and papers because of its lia- 
bility to be overturned, and usually necessitates an in- 
convenient reach every time the pen is filled. 

The advantages of removing the ink from the sur- 
face of the desk are so obvious that it seems strange 
the suspension arrangement — practically applied in 
the Hayne Suspended Ink-Well illustrated herewith — 
has not been sooner employed. 

The Hayne ink-well is manufactured by the Univer- 
sal Specialty Company, of 151 Chambers Street, New 
York, and consists of a metal frame, the sides of which 
are provided with lugs, whereby it can be readily sus- 
pended from the bottom shelf of one of the pigeon 
holes of a roll-top desk by means of strong spring clips, 
or from the rack above a bookkeeper's desk. Within 
the frame are two flint glass ink bottles and a sponge 
cup. A third ink bottle can be substituted for the 
sponge cup when desired. The ink bottles are fitted 
with hard rubber tubes in such a manner as to render 
them air-tight and dustproof, preventing all evapora- 
tion and congealing of the ink. 

The construction of the bottle is such that the pen 
can be submerged only to a certain depth, thus the ink 
bottles which may hold two kinds of ink can be easily 



Did nan Once Possess a Third Eye? 

This query heads the following statement in a re- 
cent number of The Evening Telegram: 

Deep researches as to the structure of the human 
body have recently furnished some startling facts re- 
garding changes which man is at present undergoing 
physically. 

It is believed that man was formerly endowed with 
more teeth than he possesses now. Abundant evi- 
dence exists that, ages and ages ago, human teeth 
were used as weapons of defense. Unintentionally, 
traces of such use are often revealed by a sneer. The 
teeth are sometimes bared, doglike, ready, as it were, 
for action. 

The practice of eating our food cooked and the dis- 
use of teeth as weapons are said to be responsible for 
the degeneration that is going on. The wisdom teeth, 
in fact, are disappearing. Human jaws, found in re- 
puted Palaeolithic deposits, have wisdom teeth with 
crowns as large as, if not larger than, the remaining 
molars. 

In ancient times a short-sighted soldier or hunter 
was almost an impossibility; to-day a whole nation is 
afflicted with defective vision. It is almost certain 
that man once possessed a third eye, by means of which 
he was enabled to see above his head. The human 
eyes formerly regarded the world from the two sides 
of the head. They are even now gradually shifting 
to a more forward position. 

In the dim past the ear flap was of great service in 
ascertaining the direction of sounds, and operated 
largely in the play of the features. But the muscles 




SUSPENDED INK-WELL. 

filled or cleaned by removing the front plate of the 
frame. 

The entire table surface of the desk is left free and 
clear, and the device can be put on or taken from the 
desk in a moment. 



is created by the lachrymal gland under pre.ssure of 
mental emotion. 

Why are tears salt ? Literally, our tears are distilled 
from the very springs of our inmost vitality, for they 
are separated by marvelous machinery and chemistry 
from the arterial blood freshly circulated from the 
heart ; and as this contains about six or seven parts in 
one thousand of saline constituents, so tears contain 
one-third per cent of chloride of sodium, besides a very 
small proportion of other salts, ninety-eight per cent 
being water. The office of this alkaline fluid is to 
clear, clean and moisten the cornea, which, having no 
blood vessels, would, of course, wither and dry up 
without this moisture, and we should become blind. 



When Yon Weep— and Why. 

Tears are the common legacy of every human being, 
and if you should be asked whence they come and 
where they go, you would probably display a surpris- 
ing amount of ignorance about a very simple subject. 
A writer in The Evening Telegram enlightens its read- 
ers as follows : 

Our eyes are always wet with tears, not only when 
we weep, but always. Our eyeballs are subjected to 
a constant flow of the lachrymal fluid, even when we 
are asleep, and were the stream to cease only for an 
hour, miserable indeed would be the lot of the human 
creature. 

At the outer corner of every eye is what is called the 
lachrymal gland, which nestles under the overhanging 
bone of the forehead. This organ secretes the fluid 
which flows over the eyeball to the inner corner, and 
there it disappears through a little orifice, whence it 
is in turn conducted to the nostril. That is why you 
require so many extra handkerchiefs when you have a 
cold. 

Now comes the question, How do the tears find 
their way to the nose? Examine your eye in the 
mirror, and you will find a small elevation upon the 
lower eyelid, near the nose. Place your finger upon 
the lower eyelid just below this small elevation, so as 
to turn it outward. There you will see a small hole, 
like a pin prick, and there you have found the little 
passage which conducts the tears into the nostrils. 

This little orifice, for various causes, frequently be- 
comes obstructed, in which case you are bound to 
weep incessantly until relief is afforded you by the re- 
moval of the obstruction. 

The overflow of tears which follows some great grief 



Therinodynainlcs of the Human machine. 

In a paper published recently in the Comptes Ren 
dus, M. A. Chauveau gives particulars of a series of 
experiments made to determine the thermodynamic 
economy of the human machine. The apparatus con- 
sisted of a pair of treadmills, each three meters in dia- 
meter, mounted on the same shaft. One of these tread- 
mills was surrounded by a small chamber which was 
calibrated as a radiation calorimeter. A brake could be 
applied to either wheel at will and served to both regu- 
late the speed of rotation and to measure the energy 
exerted. The speed chosen was 80 revolutions per min- 
ute, which, with necessary corrections, corresponded 
to an effective work of 68 calories per hour. The cali- 
bration of the calorimeter was effected by means of an 
electric current passing through heating coils in the 
chamber. It was thus easy to determine the output 
of heat required to maintain this chamber at any given 
temperature above that of the room in which it was 
placed. According to The Engineering and Mining 
Journal, the first series of experiments gave very uni- 
form results. When the subject was doing useful 
work at the rate of 64 calories (units) per hour, he also 
radiated from his body extra heat amounting to 199 
calories per hour. The efflcieney of the human me 
chanism was therefore about 24'3 per Cent. 

^ ^ I t I »■ ■ 

Automubtle ^en>(l. 
The Motor Age has just appearetl in Chicago and 
is published by the Cycle Age Publishing Company. 
It is filled with a number of interesting articles and 
will undoubtedly prove interesting to its readers. The 
form, however, is rather siiiall for a paper devoted to 
motor carriages. 

The Automobile is published at 150 Nassau Street, 
New York city. There are now two papers issued un- 
der this name, and The Automobile Magazine will be a 
third. The specific Automobile to which we refer con- 
sists of sixteen pages and contains a number of articles 
and notes on the automobile industry. It is quite well 
illustrated. 

There is one place in New York where electric car- 
riages are received and stabled and batteries charged 
at any time during the day. Tlie batteries are charged 
in position or put on a small truck and taken to the 
charging-room. Iii a short time there will probably 
be facilities for charging storage batteries in every 
large stable in our cities. 

» I > I » — . 

American Enterprise In Slam. 
A former citizen of New Haven, Conn., Mr. Wallace 
J. Palmer, in traveling about the world, especially in 
the Par East, was particularly pleased with Siam. Hav- 
ing had some experience in operating Florida hotels, 
he opened one on a small scale in Siam. The Ameri- 
can patronage made him prosper, and among the visi- 
tors was the King of Siam, who after a few visitations 
liked the place so well that he made Mr. Palmer his 
chief caterer. 

The relations between the two grew quite cordial 
until the king at last generously gave Mr. Palmer a 
large plot of land in the center of the city of Bangkok, 
On which he is to erect a $200,000 hotel structure. Land 
in Bangkok is said to be quite expensive. This prac- 
tical recognition by the king of American enterprise 
is another example of how American ideas are being 
advanced i n foreign countries. 



microbes in Telephones. 

According to The Medical Record, Dr. W. H. Hill, of 
the bacteriological laboratory of the Boston Health 
Department, recently made an examination of thir- 
teen public telephones in that city. In several of the 
transmitters harmless microbes were found, but an in- 
oculation of guinea pigs failed to reveal the presence 
of any pathogenic micro-organisms. The report states, 
however, that this examination has demonstrated the 
possibility of infectious diseases, particularly diph- 
theria and tuberculosis, being conveyed from one user 
of the telephone to a subsequent user. He suggests 
that the receiver as well as the transmitter be also 
cleaned and disinfected. Precautions of this nature 
are more necessary in public than in private tele- 
phones, as in many cases public telephones .are used by 
persons who are unfamiliar with the instrument and 
insist upon placing their lips in close contact with the 
transmitter. 
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Science Notes. 

Capt. Bulatowich, the head of the Russian Abyssin- 
ian expedition, has discoveied in South Africa a hither- 
to unknown range of mountains ; it has been christ- 
ened Emperor Nicliolas II. Range. 

Pencils made from slate dust moulded by hydraulic 
pressure are made in large quantities in Tennessee. 
They are much more popular than the solid-cut slate 
pencils. One concern last year made 25,000,000 moulded 
I)encils. 

At the Pasteur Institute in Paris, 1465 persons were 
treated in 1898. and all but three were cured. For the 
thirteen years from the foundation of the Institute to 
the end of the year 1898, 13,181 persons were treated in 
Paris, and out of this number only 99 died. 

Mr. Walter Wellman arrived in London August 28, 
and has undergone the first surgical operation for 
straightening his right leg, which was severely injured 
when he fell, into the snow-covered crevasse during his 
polar expedition. The operation was entirely success- 
ful. 

By n fatt'of rock which occurred recently at Niagara 
Falls the Horseshoe Fall has again been re.stored to its 
proper sliape from which it derives its name. Of late 
years the Fall has been nearly V-shaped, destroying 
much of its natural beauty. From 1842 to 1890 it is 
stated that 275,000,000 cubic feet of rock had fallen 
away. 

The lighting of the Paris Exposition will call for 
20,000 horse power. At the Paris Exposition of 1853, 
the motive power was only 350 horse power ; in 1867, 
626 horse power; in 1878, 2,500 horse power; in 1889, 
5,500 horse power; in 1900 it is thought that 45,000 
horse power may possibly be needed, but about one- 
half that will probably answer. 

On Sunium's marble step the excavators have laid 
bare the foundations of the thirteen marble columns 
that give the promontory its modern name. Cape 
Colonna, and have found in.scriptions showing that the 
temple was dedicated to Poseidon and not to Athene, 
as was supposed. It corresponds with the temple of 
Poseidon on the island of Aegina opposite. 

An aquarium will be one of the attractions at the 
Paris Exposition. A dark incline will lead visitors to 
it, and suddenly they will feel as if transported to the 
very bottom of the sea, in the midst of marine land- 
scapes and inhabitants of the ocean. Immense glass 
tanks will form the aquarium proper; the buttresses, 
pillars and girders which will form the frames of the 
tanks and hold the glass together will be entirely 
concealed under rocks. 

A pair of joined twins resembling the Siamese twins 
were recently presented before the Academy of Medi- 
cine of Rio Janeiro, Brazil. According to The Medical 
News, they were united by a band of soft tissue at 
the upper part of the abdomen, posteriorly and later- 
ally. It was thought that an operation for the division 
of the band seemed feasible, but incision into, the 
band revealed the fact that the kidneys of, the twins 
extended through it and that this division might prove 
fatal, and the operation was abandoned. 

On J Illy 19, between 8 and 9 o'clock P. M., in the 
vicinity of Erie, Pa., according to The American 
Naturalist, the waters of Lake Erie suddenly rose in 
a single wave about 6 feet high which advanced upon 
the shore, and after a few moments quietly subsided 
to its normal level. Five miles west of Erie the" rise 
was between 3 and 4 feet. Three distinct rises were 
observed. The first and second rises were about fifteen 
minutes apart, the second and third about half an hour 
apart. Fifteen miles east of Erie the rise was about 
6 feet, and but one wave was observed. 

An Irish lord has found it necessary to invoke the 
aid of the divining rod in order to obtain a water 
supply for his property. A Dublin professor has been 
investigating the phenomena connected with the rod 
and has arrived at a conclusion which is favorable to 
divination. He believes that hidden water exerts an 
influence over the muscles of the person holding the 
rod, and the involuntary twitching gives the signal. 
There is so much water in Ireland, however, that 
there is nothing remarkable in discovering water in 
almost any part of the country. Divining rod frauds 
are rampant in the United States, and evidently they 
are not less frequent in Great Britain. 

A section of the famous nipundu tree at Ohitambo's, 
which marks the place where Dr. Livingstone died, has 
been removed and will be sent to England for preser- 
vation. Two or three years ago, Mr. Weatherley visited 
Chitambo's and reported tliat the tree was in an ad- 
vanced state ot decay and would probably disappear 
altogether in a short time. The Royal Geographical 
Society decided that the best course to pursue would 
be to cut out the section of the tree which bears the 
inscription and have it sent over to England for pre- 
servation in the rooms of the Society. The place where 
the tree stood is marked by two telegraph poles held 
in place by stays of telegraph wire, and a large stone 
cairn has been erected around these poles. In time it 
is expected that a periuaaeut memorial will be built. 
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EuKlneerln^c Notes. 
A great gas holder has just been completed for the 
corporation of Birniinghaiu, England, which is 264 feet 
in diameter and 160 feet high when extended to its full 
height. Its storage capacity is 8,250,000 cubic feet. 

There were three hundred and twenty-five competit- 
ors for the prize for an improved garbage and refuse 
wagon, which was offered some time ago by the London 
County Council. The accepted design has four sliding 
covers, with wind guards raised eight inches above . 
them ; it has also a tipping screw. 

The tides are now utilized for generating power at 
Pont TAbbe, Finisterre, France, during fourteen hours 
a day. At flood tide the water flows through the canal 
two and one-half miles inland into a pond in the rear 
of the power house, and returns to the sea at ebb tide. 
The total fall is 7J^2 feet, and 80 horse power is gene- 
rated by turbines. 

The Illinois Central Railroad is experimenting with 
an inspection car driven by a gasoline motor. The 
experiments have been very successful, and it is proba- 
ble that the road will adopt this kind of a car on all its 
divisions. It is really an "automobile of the. rail," 
and should come into general use where the old hand- 
work inspection cars are used. Twenty-five liiiles an 
hour is the average speed of the car. A gallon of gaso- 
line will ordinarily run the car for seventy-five miles. 

Russia has objected to the Sultan's mounting pneu- 
matic guns at the northern entrance to the Bosphorus, 
on the ground that such action implied that he doubt- 
ed the Czar's friendliness. The result is that the Sul- 
tan iias canceled the Contract for the pneumatic guns, 
which were the work of a New York company. It is 
said that the Sultan got the idea of employing pneu- 
matic guns from the accounts of the actions of the 
United States dynamite cruiser "Vesuvius" in the 
war between the United States and Spain. 

There is a small station on the Chesapeake and Ohio 
Railroad, near Cincinnati, called California. The town 
had developed away from the station, and the railroad' 
company has moved it to the center of the town. The 
building measured 60x25 feet and was one story high. 
Iron shoes were fixed under tlie structure, which was 
raised by jacks. An engine was then hitched on, the 
rails were greased between the engine and the build- 
ing, and in exactly four minutes the station was con- 
veyed a third of a mile and the men were rolling it on 
a new foundation. The work of changing the location 
of the station occupied only one hour and fifty minutes. 

For the Suez Canal Company Messrs. William Simons 
& Company, Renfrew, are about to begin the con- 
struction of a great hopfier dredger. The vessel, which 
is specially intended for improving the entrance of the 
canal at Port Said, will be 270 feet in length, 48 feet 
in breadth, and 19 feet deep amidship. She wdl have 
hopper capacity for 2,200 tons of dredging, and the 
bucket-ladder will dredge to a depth of 40 feet. The 
lifting capacity of the vessel will be 1,500 tons per hour, 
each of the buckets lifting about two tons of material. 
Messrs. Simons & Company have also recently received 
an order to construct a powerful twin-screw dredger 
for Japan. — The Engineer. 

The United States steamer " Michigan" is said to be 
the oldest iron steamboat afloat. It was constructed 
at Pittsburg, 1841-43. The parts were transferred to 
Erie, put together and launcheil in 1843. The original 
iiiachinery, with the exception of the boilers, is still in 
her and in good condition, and, according to Cassier's 
Magazine, there are two direct-acting engines, the pad- 
dle wheels being of the radial kind, 21 feet 6 inches in 
diameter. The vessel has been in continuous service 
until the present time, over fifty-flve years, and is a.[)- 
parently as good for service as ever. Her armament is 
six 6-pounders, two 10-pounder rapid-fire guns, and 
two iiiaohlne guns. Of late years her principal occupa- 
tion has been in the instruction of the United States 
naval militia at the different lake ports. 

Trials have been recently made in England of a de- 
vice for shutting a railway carriage door, the object 
being to enable the guard to close and lock all of the 
doors of the train simply by turning a handle in his 
conipartnif nt, which we would call a "caboose." Ac- 
cording to The Practical Engineer, coiupressed air was 
the agent employed, and was conveyed along the train 
by the aid of flexible couplings like those used for the 
Westingiiouse air brake. Under each coach is fitted 
an air cylinder with a piston actuating a pair of hori- 
zontal rods which slide in guides under the footboards 
on each side of the train. Tlie doors are connected by 
suitable devices so that when the guards bring the rods 
into action, with the aid of air valves, the doors are 
opened simultaneously. A spring connection renders 
the whole operation very gentle and noiseless. If the 
passeniier's finger should be in the way, it would only 
prevent the door from closing, ajid would not injure it. 
The locking is managed in a similar way, and it is an 
extraordinary thing that abroad railway passengers 
have accepted for so long a period sucli crude fasten- 
ings for railway doors, and the new device is a step in 
the right directioQ. 
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Electrical Notes. 

The British Association for the Advancement of Sci- 
ence, at Dover, exchanged courtesies with the French 
Association, at Boulogne sur-Mer, on September 13, 
by means of wireless telegraphy. 

A plant capable of developing 12,000 horse power has 
been built at Snoqualmie Falls, and the current will 
be transmitted to Seattle, twenty-six miles away. The 
falls are 270 feet high. The transmission line is to \ ■.- 
of aluminum, which has been made by the aid of watei 
power at the Niagara Falls works. 

The Niagara Falls Power Company has called for 
bids for the construction of a new wheel pit. This pit 
will be over 400 feet long, 20 feet wide and 180 feet 
deep. It will be located on the inlet canal opposite the 
present power plant. There will be room for at least 
ten 5,000 horse power turbines in this pit. 

An electric telemeter for indicating gas pressure has 
recently been successfully tried in Detroit, where the 
pressure at the ofBee in the city is conimunicated to 
the gas works, a voltmeter being used which is cali- 
brated to read in terms of gas pressure, and a record- 
ing instrument is connected in parallel to it so that a 
permanent record of variations and pressures is kept. 

The burning out of the fuse on one of the new motor 
carsof tiie Fifth Avenue line of the Brooklyn Elevated 
Railroad. September 11, resulted in a Are which almost 
destroyed the ear and badly damaged the other car 
which it was drawing. The accident was the first of 
its kind in connection with the third rail system in 
Brooklyn. The fire department was called out, and 
the conflagration was extinguished. 

A Brooklyn trolley car, at Sands and Adams Streets, 
jumped the switch, bumped over the tracks on the 
road, and brought up with a crash against the front of 
a house. The car, after leaving the tracks, had leaped 
the curb on the opposite side of the street, mowed 
down an iron fence, and struck the front of the build- 
ing with niach force. A wrecking car was sent for and 
the car was pulled out of Dr. Bodkin's front yard and 
replaced on the rails, 

Electricity from a traveling crane injured one of. the 
workmen in a large concern which builds steam en 
gines. He sued the company for damages, and has 
recently obtained a decision in his favor, in the Rhode 
Island Supreme Court. The men have been shocked a 
number of times, and rubber gloves have been fur- 
nished to them. The court held that the insulation 
between the motor and the hauling chain should be so 
complete that its use would involve no risk of injury 
by electricity. 

The Canadian Niagara Power Company has com- 
menced preliminary work in connection with the de- 
velopment of power of the Canadian side of the river, 
by awarding the contract for boring testing holes along 
the line of the tunnel it contemplates building. The 
test holes will be 200 feet deep and 4i^ inches in diame- 
ter. They will be l)ored with a diamond drill in order 
that a core of the rock will be brought to the surface 
and saved for inspection by contractors who desire to 
bid on the work. 

Long distance telephone conversations, or rather a 
series of conversations, recently occurred between par- 
ties in New York and St. Louis. The total cost of 
them was said to be about $3,000; most of the talking 
was done at night, and the bill for one continuous con- 
versation amounted to $716. This figure indicates that 
the talk must have lasted into the high-priced day 
hours, for anyone can converse -from eight o'clock in 
the evening to six o'clock in the morning for $600, the 
rate being $1 per minute. Special care was taken to 
avoid interruption by operators cutting into the line. 

A. Hecker, in Zeitschr. Elektrotechn., states that 
trolley poles must be allowed considerable up-and- 
down play in cases where the height of the overhead 
conductor above the rails is very variable. It often 
happens that when a trolley leaves the wire, the pole 
breaks a number of guard wires before the car conies 
to a rest. The author proposes to dispense entirely 
with springs in the trolley base and to substitute for 
them a coil and plunger mechanism traversed by the 
main current. If the trolley should be thrown off the 
conductor, the excitation of the magnet ceases and the 
trolley pole falls down by gravity out of harm's way. 

An extraordinary accident occurred to a trolley car 
at Sing Sing, N. Y., on September 11, which recalls 
Robert Louis Stevenson's "Dynamiter," in which a 
man carrying a box of dynamite is jostled by a woman 
so as to cause the explosive to fall, though it does not 
explode. In the present instance a ton of dynamite 
was on a cart when it was struck by a trolley car, and 
a wheel was taken off the wagon and the vehicle was 
turned over. The driver of the wagon fell back in a 
half faint, and he knew it would be useless to run, 
even if he had not been paralyzed with fear. The 
motorman was also so frightened for a moment that he 
could not back away from the wreck. One of the pas- 
sengers yelled " Dynamite," and they all beat a precipi- 
tate retreat, and there was little curiosity evinced when 
a new wagon was obtained and the dynamite was 
transferred. 
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NAVIES OF THE WORLD. 

VIII.— UKITEU S'J'ATES. 

With the present article on the United States navy, 
we bring to a close the series on the navies of the world 
which has appeared in the Scientific American at 
regular intervals during the past few months. The re- 
tiirn of Admiral Dewey and the completion of the two 



strength of the various navies as represented by the 
ships that were either built or building at the begin- 
ning of the year lSi)9. In that comparison we fotind 
that judged on a basis of total displacement and reck- 
oning only ships that were fairly well up-to-date, the 
United States stood fourth in rank, the number of ships 
and total displacements being as follows : 



placement represents armored vessels. Of the total 
displacement, 200,806 tons consists of battleships, moni- 
tors, and armored cruisers, while the unprotected 
cruisers and gunboats represent a total of 110,904 tons. 
That the new navy should he strong in defensive 
qualities was to be expected, seeing that in the first 
decade of its construction our naval pplicy was laid 





Armored Cruiser ''Brooklyn.'' 
Displacement, 9,215 toiiu. Speeds '^^'9 knute. 



First-class Battleship "Oregon." Class of Three Ships. 
Jtisplat-eiiieut, U1^»S toiw. Speed; ltt'8 knob:. 






First-class Battleship " Maine." Class of Three Ships. 



First-class Battleships " Eearsarge " and " Kentucky." 
Displucenieutj 11,525 tons. Speed, 17'5 knoU. 



Displaceiiiieut, 12,500 toiiB. Speed, 18 knots. IVIaxliiiuiii (;«>al Sup 

Belt, 13 inches ; barbettes, 15 incnes; tiirrtts*. 17 inches ; deck, 2^ inches on 



2,000 toiiti. Armor: 
lat. 3 and 4 inches on slopes. 
Arinament: Four 12-inch breech-loadinj; rifles, sixteen 6-inch rapid-flre guns, twenty ti-pounders, 
eleven smaller guns. Torpedo Tube^, two (submerged). Coniplemeut, 500. Date, 1899. 



latest battleships of the new navy form a conjunction 
of circumstances that renders the publication of an 
article on the American navy particularly opportune, 
the one event calling to mind the men and the other 
the material that have united to raise the American 
navy to its present high standing among the navies of 
the world. 

It will be remembered that, as an introductory arti- 
cle to this series, we published a comparison of the 



Great Britain, 390 ships, total displacement 1,557,522 
tons; France, 144 ships, 731,629 tons; Russia, 86 ships, 
453,899 tons; United States, 67 ships, 303,070 tons; Ger- 
many, 73 ships, 299,637 tons; Italy, 65 ships, 286,175 
tons; and Japan, 46 ships, with a total displacement of 
211,857 tons. 

Battleships.— In looking over the accompanying 
table of the ships of the United States navy, one is 
struck with the fact that the major portion of the dis- 



down on purely defensive lines, and our earliest first- 
class battleships of the " Oregon " type were officially 
listed as " coast-line battleships." So also the moni- 
tors, five of which were a legacy from the post-bellum 
and pre-reconstruction period, constitute a purely de- 
fensive fleet, a fact which was half understood before 
the Spanish war, and needed only the test of war to 
wake it a certainty. Latterly, however, the Navy De- 
partment has paid special attention to sea-going and 




Copynuulwl IBDJ, Ijy E, Mallet. 



■liDplaceineut, ll..~i2S tons. Speed, 17'5 kiioiv. 

Guns: Main battery, lour 13-inch, four 8-iuch H. 
.011. Dale, 1898. 



First-class Battleship " Kearsarge " Also "Kentucky." 

^■IlPillH^ Coal ^lij^hnh^^ 1,646 tons. Armor : Belt, 9f^ to 16V^ inches; deck. 2 -^i inches on flat, 3 to o inches ou slopes; harbettuj. 15 iuches; turrets 17 inclit-^ 
ii- Meg, fourteen 5-lnch rapia-fire; secondary rapid Are battery, twenty e-pounders, six 1-pouudere, lour Colts, two Held gtiuu. Tori>edo Tu bes, four. <:oinplri>ieut, 
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6. — Armored Cruiser "Brooklyn." 

Displacement, 9,215 tons. Speed, 31-9 knoto, maximum Coal Supply, 1,461 tons. Armor : Belt, 3 Inctiesi deck, 3 to 6 inchea ; barbettes. S inches ; turrets, F,}^ Inchpa. Ouns : Main battery, eight S-inch 

B. L. rifles, twelve 5-fnGh rapid-fire; seconrtarv battery, twelve 6-pounderB. four l-rnnnrters, four Colts, two Held guns. Torpedo Tn bes, four, f 'omplemeuv, 51ii. Date, 1895. 




7. — Armored Cruiser " New York." 
Displacement, 8.200 tons. Speed, 21 knots, maximum Coal Supply, 1,290 ons. Armor: 
Belt, 4 inches: deck, 3 to 6 inches; barbettes, 10 inches; turrets, m inches. Ouns : Main battery, six 8- 
inch B. L. rifles, twelve 4-inch rapid-flre; secondary rapid-flre battery, eisht 0-pounders. two l-pounders, 
four Gatlings. two field guns. Torpedo Tubes, two. ronml^ni'-iitj 656 »»<«te, lofll 




8. — Monitor " Puritan." Class of Ten Ships. 
Displacement, 6,060 tons. Speed, 124 knots, maximum Coal Supply, 314 tons. Armor : 

Belt, 14 to 6 inches; barbettes. 14 inches; turrets, 8 inches; deck, 2 inches. Uuns : Four 12-inch nrcech- 
loading rifles, six 4-inch rapid-flre guns, eleven 6-po\iiiders and smaller puns. Oomplemeui, 230. 
TJntej 187.'> to 1882. 




First-class Battleship "Oregon." Also "Indiana" and "Massachusetts." 
Displacement, 10,288 tone. Speed, 16'8 knots, maximutn Coal Supply, 1,594 tons. Armor: 
Belt, 18 inches; deck. 2% inches; barbettes, 17 inches; turrets, 15 inches; casements, 6 inches. Guns: 
Main battery, four 13-inch B. L. rifles, eight 8inch, four rapid-flre 6inch; secondary rapid-flre battery, 
twenty 6-pounders, six l-poonders, four Gatlinss, two field guns. Torpedo Tubes, three. Com- 
nlemeni, 47.'<. f»»ie, iRsa, 



10. — First-class Sea-going Battleship ■" lowa.'' 
Displacement, 11,340 tons. Speed, 17'1 knots, maximum Coal Supply, 1,795 tons. Armor: 

Belt, 14 inches; deck, 2^ inches; haibettes, 15 inches; turrets,- 15 inches; casements, 6 inches. Guns: 
Main battery, four 13-inch, eight 8-inch, six 4-inch rapid-fire ; secondary rapid-fire battery, twenty 6- 
pounders, four l-pounders, four Colts, two field guns. Torpedo Tubes, four. Cotnplemeni, 50.3. 
Date, lti9ti. 





Photographs copyrighted ]S98-18fl9 bv W. H. Ban. 11.— First-class Battleship " Alabama." Also " Wisconsin " and "Illinois." 

Displacement, ll,.5a5 tons. Speed, 17 knots, maxliiiiiin Coal Supply, 1,600 tons. Armor: Belt, 9)4 to 16J^ inches; deck, 2M inches; barbettes. 15 inches; turrets, 14 inches. 
13-inch, fourteen 6-iuch rapid-fire ; secondary rapid-fire barter\\ sixteen fi-jioundere. four l-pounders. one Colt, two field finnf . Toriiedo Tubes, four. Complement, 489. 
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Guns: "Main battel y, lour 
Dale, 1898. 
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TABLE OF SHIPS BUILT OR BUILDING IN THE UNITED 
STATES NAVY. 



DE.SCRIPTION OP 
TYPE. 


Number of 
Ships. 


Average 
Displacement. 


a 

5l 
5 




Battleships. ) 
10 years or less. ) 


J' 


11,010 


143,130 


IB 7 


Battleships, ) 
10 to 20 years, f 






Battleships. » 
Old or refitted, f 








Totals 


13 




113.130 








Coast Defense ( 
Vessels. i 


U 


3,551 


40,261 


12-2 


Armored Cruisers, t 
9,000 tons and up. f 


1 




9,215 


21-9 


Armored Cruisers, I 
7,000 to 9,000 tons, f 




8,20J 


21 


Armored Cruisers. * 
below r.OOO tons, f 








Totals 


2 ! 


17,415 








Protected Cruisers » 
10,000 tons .ind up. f 










Protected Cruisers 1 
7.0 ,0 to 10,00() tons f 


2 

6 


7,375 


14,760 
27,8:M 


22-9 


Protected Cruisers ( 
4.000 to 7,000 tons f 


4,539 


19 6 


Cruisers, i 
2,000 t<i 4,000 tons, f 


11 


2,974 


.■12.710 


18-4 


Totals 


19 


.... 


74,6S4 




Small Cruisers 1 
and Gunboats, f 


22 


1,237 


ai,2io 


16 


Grand totals 


67 
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sea-keepint; qualities, with the result that in the flue 
vessels of the "Alabama," "Maine," and "New Jer- 
sey" classes we shall possess ships of the line which 
will be the match of any foreign battleships either 
for offense, defense, or ability to keep the sea in all 
weathers. 

An excellent feature of our fleet of battleships is the 
fact that they are all in the class " ten years old or 
less ; " moreover, twelve out of the thirteen are of the 
first class. The only second-class battleship is the 
"Texas," of 6,315 tons displacement and 178 knots 
trial speed. She was built at the Norfolk navy yard, 
the keel bein<; laid in 1889 and the ship going into 
commission in 1895. Her plans were purchased abroad 
and subsequently modified before and durinsi; the con- 
struction of the ship. A strange fatality seemed to at- 
tend her earlier history, and the popular prejudice en- 
gendered by her many mishaps was not removed un- 
til she demonstrated her good fighting qualities dur- 
ing the bombardment of Santiago and the destruction 
of Cervera's fleet, in both of which she played a promi- 
nent part. It was at the close of a single-handed en- 
gagement with the Socapa battery that the "Texas" 
received a shell through her port bow which killed one 
of her crew and temporarily put the whole 6-pounder 
forward battery out of action. In the naval battle of 
a few weeks later, she was severely damaged in her 
superstructure by a 55-inch shell from one of Cervera's 
cruisers. The " Texas" is an excellent sea boat, thanks 
to her lofty freeboard ; but her arrangement of battery 
is somewhat out of date. The two 12-inch guns are 
placed "en echelon" within a central redoubt of 
13-inch steel amidships, each gun being carried in a 
turret protected by 12-inch armor. She has a partial 
12-inch belt and a 2-inch protective deck. The inter- 
mediate battery consists of six 6-inch guns, and the 
secondary battery is made u[) of twelve 6-pounders, 
six 1-pounders, four Hotchkiss guns, and two Colts. 
She has two torpedo tubes and carries a complement 
of 389 officers and men. 

The earliest and best known flrst-class battlesliips of 
the navy are tho " Oregon," " Indiana." and " Massa- 
chusetts." Designed for coast-line service, where they 
would be within comparatively easy reach of a coaling 
port, they exhibit a high development of offensive and 
defensive qualities in the way of guns and armor at 
the expense of sea-going qualities, as represented by 
high freeboard, large coal supply, and liberal berthing 
accommodation for the crew. At the time of their 
launch they were, for their displacement, the most 
heavily armed and armored ships afloat ; and even to- 
day it is only the introduction of the rapid-flre gun 
that enables more modern battleships to show a greater 
total energy of gun-fire in a given time. Taking the 
"Oregon" as being probably the best constructed ves- 
sel of the three, if we may judge by actual perform- 
ances in service, we note that on a displacement of 10,- 
288 tons she combines the following features : A water- 
line belt amidships of 18-inch Harvey steel, with main 
barbettes and turrets of 17 and 15-incli and secondary 
turrets of 6-inch steel. In the two main turrets are 
four 13-inQh guns, and within each of the four second- 
ary turrets is a pair of 8-inch guns carried at a height 
of 26 feet above the waterline. The intermediate bat- 
tery also includes four G-inch rapid-fire guns carried 
amidships on the main deck. The secondary battery 
is made up of twenty-nine 6 and 1-pounders and ma- 



chine guns, carried chiefly upon the boat deck. While 
this is a tremendous combination of offensive and de- 
fensive elements, it is liable to be severely handicapped 
by the very low freeboard of 12 to 13 feet, which in a 
seaway would bring the 13-inch and 6-inch guns into 
uncomfortable proximity to green water. Not that 
these vessels are for a moment to be spoken of as un- 
seaworthy — the 14,000-mile run of the " Oregon " from 
the Pacific to the Atlantic settled this question for 
good — but as compared with ships of 20 to 25 feet free- 
board, carrying all their heavy guns at heights even 
greater than this, the "Oregon" and her class would 
be at a decided disadvantage considered as gun plat- 
forms. A comparison of the accompanying illustra- 
tions of the "Oregon" and the "Alabama" will show 
the great gain secured in the latter ship by the addi- 
tion of a lofty spar deck extending from the bow aft 
for two-thirds of the ship's length. 

The next battleship to be built after the completion 
of the " Oregon " class was the " Iowa." As compared 
with the " Oregon " she is of about 1,000 tons more dis- 
placement and 17 knots trial speed, and to her was ' 
given a right to the title of " seagoing," by the pro- 
vision of a spar deck with a freeboard of about 20 
feet. TJie total bunker capacity was increased from 
1,597 to 1,795 tons. On the other hand, the main bat- 
tery was decreased in power by substituting 12-inch 
for 13-inch guns, while six 4-inch rapid-fire guns took 
the place of the four 6-inch guns of the "Oregon" 
class. The "Iowa," like the "Oregon," is now in 
Pacific waters, and like her she was conspicuous in the 
operations of the Spanish war. 

Following the "Iowa" come ; the two battleships 
"Kearsarge" and "Kentucky," the first of which is 
now undergoing her official trials, and the other ra- 
pidly approaching completion at Newport News. As 
compared with the "Oregon," the "Kearsarge" is 
about 1,200 tons larger, displacing 11,525 tons, and her 
contract speed is one knot greater, being 16 as against 
15 knots. The "Oregon," however, made 168 knots 
on her trial, and the preliminary trials of the "Kear- 
sarge" indicate that she will probably make 17'5 or 
1775 knots on her official test. In the " Kearsarge" 
the good features of the " Oregon" are retained and the 
faults are remedied. The freeboard is a foot or two 
greater than that of the " Oregon," or say 14 feet — not 
as much as one could wish, especially in view of the 
concentration of weight near the bow and stern, due to 
the double turrets, but still an improvement over the 
earlier shii)s; tlie weight of the intermediate battery of 
8-inch guns has been reduced about two-thirds by 
throwing out four guns and two turrets altogether and 
mounting the other two turrets upon the roof of the 
13-inch gun turrets; and the intermediate battery has 
been strengthened by the substitution of fourteen 
5 inch rapid-fire guns, which are carried behind a 
G-inch armored casemate amidships on the main deck. 

The double-turret is an innovation as daring as it is 
novel, and it has been a fruitful source of discussion 
among naval officers and architects. That the device 
is economical in weights may be judged from the fact 
that the all-round fire of the four 8- inch guns is as great 
as that of the eight guns on the " Oregon," the latter 
ship never being able to fire its 8-inch guns dead ahead 
or astern because of interference with the 13-inch guns. 
Moreover, the turning machinery and ammunition 
hoists are so superbly protected by the 15-iiich armor 
of the 13-inch turrets that their chances of being dis- 
abled are extremely slight. On the other hand it must 
be admitted that a well-directed shell might disable all 
four guns of a double turret at once, and the crowding 
of four sets of hoisting jjear so closely together is unde- 
sirable and might lead to serious delay in all four guns 
of the system. Only the test of service can determine 
the actual merits of the device. The principal par- 
ticulars of the armor, batteries, etc., of this fine ship 
will be found below the half tone engraving of the 
vessel. Special attention should be drawn to the 
fact that the waterline armor is carried right up to the 
stern, being four inches thick at this point. 

Following the " Kearsarge " and "Kentucky" come 
the three sea-going battleships of the "Alabama" 
class. The " Alabama" was launchedin 1898 and has 
recently undergone a builder's trial. She is of the same 
displacement, coal capacity and contract speed as the 
" Kearsarge," but there the likeness ceases. In the first 
place a lofty spar dec^k with a freeboard of about 20 
feet as in the " Iowa" extends from the bow for two- 
thirds of the lenarth, and above this is carried the for- 
ward pair of 13-inch guns at an elevation of about 
24 feet above the water. This d'eck not only im- 
proves the sea-going qualities, but it also affords 
splendid berthing accommodations for the crew. The 
8-inch gun has disappeared altogether and the inter- 
mediate battery is made up of fourteen 6-inch rapid- 
fire guns, with the result that the total energy of gun- 
fire per minute is greatly increased though the destruc- 
tiveness of the 6inoh shell is far less than that of the 
8-incb. The 6-inch rapid-fire battery is distributed on 
two decks. Eight of these guns are carried on the 
main deck within a central citadel protected with 6 
inches of steel, two are mounted forward in 6-inch case- 
mates, one on each bow, and two amidships in case- 
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mates on each beam on the spar deck. The after pair 
of 13-inch guns is carried 011 the main deck. The armor 
is 16J^ inches on the belt, 5\4 or 6 inches on the sides 
above the belt, 14 inches on the turrets and 15 inches 
on the barbettes. The contract speed is 16 knots and 
will probably reach 17 knots or more on the official 
trial. 

The " Alabama " must always be a notable battleship 
for the reason that she is the first of a type which 
seems likely to become permanent. The type has been 
reached by a process of selection ; and it represents the 
embodiment of the experience of our own and other 
warship builders the world over. The later ships, of 
the "Maine" and " New Jersey " classes, are simply 
improved "Alabamas," incorporating as they do the 
later ideas as to speed, armor, and batteries, with such 
increase in displacement as is rendered necessary. 

Thus the plans of the "Maine,"which originally called 
for a 16- knot ship, have been changed to admit of her 
making the more modern speed of 18 knots. Twenty 
feet were added to the length, and 1,000 tons to the dis- 
placement. This enlargement, together with the reduc- 
tion in thickness of the armor, due to its higher resist- 
ing qualities, and the saving in weight due to the sub- 
stitution of the 12-inch for the 13-inch guii, have en- 
abled the coal capacity to be increased and a more 
liberal amount of stores to be carried. The bunker 
capacity is 2,000 tons, and two additional 6-inch guns 
appear in the intermediate battery, making sixteen of 
thistypein all. The three vesselsof the "New Jersey" 
class, authorized last Congress, and purposely "held 
up" as to their construction by the tactics of a few 
politicians who succeeded in imposing impossible re- 
strictions as to armor, will conform in general to the 
"Alabama" and the "Maine," but will contain some 
new features of interest, which were illustrated in our 
issue of September 9, 1899. ' As they are not yet 
under construction these ships are not included in the 
table of the navy above given. The plans have not 
been finally decided upon, but the particulars will 
probably be as follows : Displacement, 13,503 tons ; 
speed, 18 knots ; coal supply, 2,000 tons. Armor : belt, 
9 to 4 inches ; central casemate, 6 inches ; 14-pounder 
battery, 3 inches ; main turrets, 12 inches ; 8-inch tur- 
rets, 6 inches. Battery : Four 12-inch, four 8-inch, 
.twelve 6inch rapid-fire ; sixteen 3-inch rapid-fire, and 
sixteen 3-pounders, besides many smaller guns. The 
personnel throughout the navy will welcome the re- 
turn of the 8-inch gun. The four guns of this caliber 
will be carried in tun-ets one on each beam amidships. 
All the guns of these ships and the " Maine " class will 
be of the new, long caliber smokeless-powder type, 
with improved breech mechanism, and the energy and 
rapidity of fire will be increased proportionately. 

The adjoining table, for the particulars of which we 
are indebted to the courtesy of Rear- Admiral O'Neil, 
shows what an increase of energy and decrease of 
weight has been effected by the improvements which 
have taken'place during the past decade in the ballistics 
of our naval guns. Thus, we find that the use of smaller 
calibers, higher velocities, and rapid-fire breech mech- 
anism has not only raised the total muzzle energy of 
the guns of the main battery in one minute's firing 
from 137,015 foot-tons in the " Oregon " to 337,716 foot- 
tons in the " New Jersey," but the proportion of the 
weight of these guns to the displacement has been re- 
duced from 360 per cent in the former to 2'78 per cent 
in the latter vessel. 
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Monitors. — The monitor is a legacy of the civil war, 
and the fact that as recently as last year Congress au- 
thorized the construction of four of this archaic type 
of vessel proves how largely, even in such a weighty 
matter as warship construction, a legislative body may 
be swayed by sentiment and tradition. Including the 
new monitors now under construction, we have a dozen 
of these home-keeping craft. With these, as being 
more like them ttian it is like any other ships in the 
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navy, we have included in our table the armored ram 
" Katahdin." Four of the monitors are of the " Mian- 
tononioh " type, and one, the " Puritan," is an enlarged 
" Miantonomoh." Their keels were laid as long ago- as 
1874, and after ten years had elapsed only the iron hulls 
and old-fashioned engines were completed. Subse- 
quently to 1875 they were again taken in hand, modern 
armor being placed in position, and modern breech- 
loading rifles mounted in the turrets. The " Mianto- 
nomoh," " Monadnock," and "Terror," are sister ships 
of 3,990 tons and 105 knots speed. The armament con- 
sists of four 10-inch breech-loading rifles carried in two 
turrets, besides two 4-inch rapid-fire guns and eight 
smaller rapid-fire guns and machine guns carried ou 
the superstructure. The side armor is 9 inches thick 
amidships and 5 inches at the ends. The barbettes 
carry lli^-inch and the turrets 7>^-inch armor. The 
"Puritan" is a umch larger vessel than these, with a 
displacement of 6,060 tons and a speed of 13-4 knots. 
The full particulars are given below the accompanying 
engraving of the vessel. The '"Monterey," which, in 
common with the "Monadnock," is now in the Philip- 
pines, the two vessels having crossed the Pacific under 
their own steam, is a modern vessel in all particulars. 
She is of 4,084 tons displacement, 13-6 knots speed, car- 
ries a 13-inch belt and 8 inches on the turrets, and car- 
ries a main armament of two 13-inch and two 10-inoh 
guns. The four monitors of the "Arkan- 
sas " class, which are now under construc- 
tion, are considerably smaller than the ves- 
sels above mentioned, and must necessarily 
be confined strictly to harbor defense. On 
a displacement of 3,755 tons, they will have 
a speed of 13 knots and will carry two 
modern 13-inch guns in a barbette turret 
armored with 10 inches and 13 inches of steel. 
There will be a battery of four 4-inch guns 
carried at the four angles of the superstruc- 
ture. The "harbor-defense ram" "Katah- 
din," as she is officially known, was built 
purely for ramming. She has an armored 
turtleback deck, varying from 3 to 6 inches 
in thickness, and when her total weight of 
3,155 tons is being driven against the enemy 
at a speed of 16 knots she is supposed to be 
a very formidable weapon. Among the offi- 
cers of the navy, however, she has always 
been an unpopular craft, and it is not likely 
that her design will ever be repeated. 

Armored Cruisers. — In the class of ar- 
mored cruisers we have at present only two 
vessels, the "New York" and the "Brook- 
lyn," although three powerful ships of 13,- 
000 tons were authorized by the last Con- 
gress. Both the "New York" and the 
"Brooklyn" were brought into special 
prominence in the late war. The "New 
York" was the flagship of Admiral Samp- 
son, and as such she was a conspicuous 
vessel in the blockade of Havana, the bom- 
bardments of San Juan and the Santiago 
forts and the blockade of Santiago Harbor. 
The "Brooklyn" as flagship for Admiral 
Schley was first identified with the flying 
squadron at Hampton Roads and later be- 
came famous as the vessel picked out by the 
Spaniards for their concentrated fire when 
they made their sortie from Santiago, and 
the leading ship in the long pursuit of the 
" Cristobal Colon." The full particulars of 
these vessels are given beneath their respec- 
tive engravings. Before passing on to a consideration 
of the protected-cruiser class, attention should be 
drawn to the fact that it is in the armored-cruiser 
class that we ought to make the first and largest 
addition to our navy. These vessels combine the 
mobility of the crufser with much of the powers of 
attack and defense of the battleships. With a suffi- 
cient fleet of armored cruisers afloat, we would be 
prepared to meet a sudden concentration of armored 
ships in any part of our widely extended possessions. 

Protected Cruisers. — Our earliest efforts in the 
creation of a new navy were confined entirely to the 
construction ol protected cruisers of high speed. and 
powerful batteries ; and though of late years we have 
somewhat neglected this class and our attention has 
been directed more to the construction of battleships, 
gunboats, and torpedo boats, we have a fine fleet of 
nineteen effective ships of the protected class, ranging 
in displacement from 3,000 up to 7,375 tons. The larg- 
est and fastest are the twin ships " Minneapolis" and 
"Columbia," of about 33 knots trial speed and 7,375 
tons displacement. These were originally built as 
commerce destroyers, a work for which their speed and 
enormous cruising radius render them exceptionally 
qualified. Of ships between 4,000and 7,000 tons displace- 
ment we have six: the "Chicago," 4,500 tons and 18 
knots; the "Newark,". 4,098 tons and 19 knots: the 
"Baltimore," 4,413 tons and 301 knots ; the "Philadel- 
phia," 4,384 tons and 197 knots ; the " San Francisco," 
4,098 tons and 195 knots ; and the famous " Olympia," 
Admiral Dewey's flagship at Manila, 5,870 tons and 31 8 
knots. The "Chicago," "Baltimore," and "Olympia" 



carry, each, four 8-inch guns as their main battery, the 
intermediate battery consisting in the "Chicago" of 
fourteen and in the "Olympia" of ten 5-irich rapid-fire 
gims ; in the "Baltimore" the intermediate battery 
consists of six 6 iiiehgun.s. The three other vessels carry 
a main battery of twelve 0-inch guns. All of these ships 
have complete protective decks. 

By far the most effective of them all is the " Olym- 
pia," for ill addition to her greater displacement, she 
has the advantage of about 3 knots greater speed ; 
moreover, she carries her main battery in turrets, and 
her protective deck is heavier, reaching a thickness of 
4:^ inches on the slopes. A finer vessel for her size it 
would be difficult to find, and because of its historic 
associations the name "Olympia" will take its place as 
one of the most famous in the annals of the United 
States navy. 

There are eleven cruisers in the navy of from 3,000 
to4,000 tons displacement. These are the "Atlanta" 
and •' Boston," 3,000 tons and 18-2 knots, and the 
"Charleston, " 3,700 tons and 183 knots, each carrying 
two 8-inch and six 6-inch breech-loading rifies ; the 
"Cincinnati" and " Raleigh," 3,313 tons and 19 knots, 
armed with one 6-incli breech loading rifie and ten 5- 
incli rapid-fire guns ; the "Detroit," " Marblehead," 
and "Montgomery," unprotected cruisers of 3,089 tons 
and 18'5 knots, carrying ten 5inch rapid-fire guns ; and 
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breech-loading rifles. In the unarmored composite 
gunboatsof the "Annapolis " and " Marietta " type we 
have six useful vessels of 1,000 tons displacement 
and speeds of from 13 to 13 knots. Each carries a 
main battery of six 4-inch rapid-fire guns. Other vessels 
in this class are the " Topeka," 1,700 tons and 16 
knots, carrying eight 4-inch rapid-fire guns, a rearmed 
iron cruiser purchased during the war; the training 
ship "Chesapeake," 1,175 tons, propelled entirely by 
sail power ; the steel dispatch boat " Dolphin," 915 tons 
and 15'5 knots, carrying three 4-incli rapid-flre guns, 
and the "dynamite gunboat" (as slie is called) " Vesu- 
vius," armed with three 15 inch dynamite guns. 

This brings us to the close of our necessarily brief re- 
view of the ships of the modern American navy and 
to the close of our series on the navies of the world. 
Comparing our relative strength now with what it was 
fifteen or sixteen years ago, when we entered in earnest 
upon the stupendous task of creating from the ground 
up, as it were, an entirely new navy, we have just 
cause for congratulation. At that time the United 
States had no place upon the list of modern navies, or 
if it had, it was that of a poor sixth ; to-day it not 
only ranks as one of the great navies of the world, but 
it has outgrown in .strength the fieets of Italy and Ger- 
many, and ranks easily as fourth in power and effi- 
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the recently acquired "New Orleans" and "Albany," 
of 3,600 tons and 31 knots, carrying six 6-inch and four 
4 7-inch rapid-fire guns. The latest and most effective 
of these ships are the two last named, and it is sin- 
cerely to be hoped that the revised plans for the six 
new 3.500-ton cruisers will be based upon the admira- 
ble design embodied in these two boats. 

Small Cruisers and Gunboats. — In this class are 
included twenty-two vessels, of an average displace- 
ment of 1,337 tons and average speed of 16 knots. The 
most important of these are the three gunboats "Ben- 
nington," "Yorktown," and '"Concord," the last of 
which did excellent work in the battle of Manila Bay. 
These vessels are of 1,710 tons displacement and 16 
to 17 knots speed. The " Concord " and " Bennington " 
mount six 6-inch breech-loading rifles in the main 
battery, and the "Yorktown" has been re-armed 
with six 5-inch rapid-fire guns. Next to these in size 
are the light-draught gunboats " Helena," "Nashville," 
and "Wilmington," of 1,363 tons and 15 to 16 knots, 
carrying each eight 4-inch rapid-fire guns. They 
were designed for shoal waters and river service, 
and are admirable vessels for the purpose. The 
"Castine"and the "Machias"are gunboats of 1,117 
tons and 16 knots, armed with eight 4-inch rapid- 
firers. The "Bancroft," 839 tons and 144 knots, 
carries four4inch rapid-firers, and the little "Petrel," 
893 tons and 118 knots, will ever be memorable as hav- 
ing formed one of the Manila fleet on the 1st of May, 
1898, where, at the close of the fight, she was sent into 
the shoaler waters of Cavit*? to complete the destruc- 
tion of the Spanish fleet. She carries four 6-inch 



As to the personnel, it is unnecessary to do 
more than point to the records of the Span- 
ish war, where both officers and men have 
shown that dash and good shooting are to- 
day, as of old, the distinguishing charac- 
teristics of our navy. 

^ I O I ^ 

L.ltliiuin minerals and Tlielr Utilization. 

Probably it is not generally known to 
manufacturing chemists in the United Stales 
that this country has vast resources in 
lithium mineral which have never been e.\- 
ploited. Lithium is classed as one of the 
rare elements, and is indeed rare in its me- 
tallic form, but its coniponnds are not rare 
in occurrence or in commerce. We do not 
know what their usefulness might be if their 
supply were large and cheap, but at present 
the use of lithium salts, especially the car- 
bonate, is chiefly in the preparation of litliia 
water, which is used extensively for medici- 
nal purposes in such diseases as rheuma- 
tism, due largely to aii excess of uric acid in 
the system. There are some natural lithia 
waters, but a good deal of what is sold as 
sucli are artificial. The consumption of 
lithium carbonate for this purpose in the 
United States is variously estimated at from 
40,000 to 300,000 pounds per annum, all of 
which is obtained from Germany. The av- 
erage value of the salt at New York in 1898 
was $4.33 per pound. Consequently, it is 
evident that there is a good business in sight 
for some one who will undertake its manu- 
facture in this country, although it should 
not be expected that the price would keep 
up if the supply were increased largely. — 
Engineering and Mining Journal. 

»•»-• ■ 

Tlie Current Supplement. 
The current Supplement. No. 1339, has 
many articles which will interest our read- 
ers. The front page is taken up by a 
fine engraving of the design for the Na- 
tional Pavilion at the Paris Exposition. Plans of 
the Exposition grounds and of Paris showing the me- 
thods of couHiiunication are also given. "The Auto- 
mobile Club of France "is an article by Francis P. Mann. 
"The Prolongation of the Orleans Railway" describes 
an important engineering work. " In the Philippines " 
describes some of the interesting scenes which are tak- 
ing place in our new territory. " How Clay Pipes are 
Made "describes a novel industry in. an attractive man- 
ner. "Prehistoric Man in America" is an abstract of 
an address delivered by the American Association for 
the Advancement of Science by Dr. F. W. Putnam. 
"The Beginnings of the Science of Prehistoric An- 
thropology" is by Prof. Thomas Wilson. "The Present 
Position of the Investigation of the Malarial Parasite'' 
is a timely article upon a subject which is interesting 
the scientific world. "The History of the Umbrella" 
is a curious article. 
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RECENTLY PATENTED INVENTIONS. 
Bicycle-AppliauceH. 

SHAFT-BEARING.— Byron E. Fo8S, Chicago, III. 

This bearing for crank-shafts compriijes a easing open 
at one side and adjustable in diaineter. Bearing rings 
are normally seated in the ends of the casing and are 
longitudinally oijen at ooe side. On the shaft are bear- 
ins'collars; and on opposite sides of the bearing-collars 
retsiinhig-collars have their edges turned inwardly. These 
retiining-collarsform the side walls of raceways in which 
bills roll. End caps for the casing aldo have raceways, 
one wall of each bein? turned toward the other. Balls 
iiltio roll in the latter race.vays. 

REST. — Alexander U. Shields, L'Anse, Mich. 
The bicycle-rest comprises members adapted for attach- 
ment to a bicycle-frame, one of the members having out- 
wardly-extending lugs with which legs are pivotally con- 
nected. Downwardly and outrtarJly inclined blocks 
between adjacent lugs gavern the angle of the legs 
relatively to the bicycle. A member adapted to be 
pc'cure.i to the bicycle-fra.ne has clips to receive the legs 
when folded. 



Kallway-Couiri vauce^t. 

SWITCH.— Charles Troup, Wats^ka, 111. The pre- 
sent invention is an improvement upon an operative me- 
chanism for pivoted switch-rails, patented by the same in- 
ventor. With the fixed and s A'itch rails a tripping device 
is connected, adapted to bea^ted on by car-wheels. A rod 
extends alongt»ide the track and is connected with auto- 
matic mechanism for shifting the switch-rails. When a 
locomotive or car passes over the siding, traction is ap- 
plied to the rod and hence to the automaic mechanism, 
whereby the switch-rails are thrown from their normal 
position into position for the siding. 

ADJUSTABLE SEAT. -Thomas B. Mason, Trenton, 
N.J. The object of the invention is to provide a seat 
for motormen. The seat consists of a standard univer- 
sally mounted so as to have free movement in any direc- 
tion and provided with a bicycle-saddle secured to a 
tubular post resting on a spring surrounding the standard 
80 that th'jre will be no jer. When it is necessary for 
tlie motorman to rise, the sad Jb will be carried up with 
lii n hy the expansion of the spring- The saddle is ad- 
just. ibly seciu'ed in position by a clamp. 

COLLAPSIBLE SEAT AM) HEAD-REST. -Henry 
S KiDD and Michael *I Depite. Washington, N. J. 
This invention provides u seat and a back for useon 
rail .vay-car seats, so as t ► i>rovide a support for the head 
of a traveler. The seat and back are furnished with a 
pillow upon which the h.-ad may be reclined. The im- 
proved chair may br very compactly folded and placed 
in the casiny or cover, so that the entire device may be 
conveniently earned in a valise or hand satchel. The 
chair can also be used on the sea-shore. 



mi»ii*ellaiieouM luveutious. 

ELECTROMEDICAL APPLIANCE. -John E. 
Freeman, Beard, Ky. Tne appliance has a belt with 
a non conducting front and back portion. Eleccrodes 
are locatt-d on the outside of the belt, and have fasten- 
ings Rxtending into the Bi)ace between the front and 
back portions of the belt. A wire is located between 
these portions of the belt and electrically connects the 
electrodes. The fastenings of one electrode extend 
through the belt to the outside in order to form a m:ans 
for connecting the belt with a source of electricity. 

ARTIFICIAL BAIT.^ Edward T. Dukes, Quitmau, 
Oa. This inventor has provided an improvement in 
artificial bait which, when drawn through the water, 
will move like a minnow. The bait has a body 
composed of a thin plate of aluminium resembling a 
minnow and twisted spirally to insure its rapid rotation 
when drawn quickly through the water. Fin-like pro- 
j.'Ctions arp provided to aid as propellers in securing the 
.(.■sired rotation. The hooks are arranged in pairs on 
v.\:h side of the axial line and are so attached as to 
offer the least resistance to the rotation of the bait-body 
and to be readily removed and replaced. 

HYDRAULIC-DREDGE. — Peter Kirk, Kirkland, 
Wash. This machine for dredging gold-bearing sands 
and gravel covered by water comprises a vertical rotary 
mast and two horiz uital supporting arms. A vertical 
hydraulic pipe is adjustably mounted on the upper arm 
and passes through the lower arm. The pipe has inner 
and outer tubes with a boring-head at its lower end. On 
the lower arm a turning mechanism for the hydraulic 
"pipe is mounts. At the upper end of the hydraulic 
pipf is a receiver provided with pipes for carrying away 
the sand and gravel. There are no valves and working 
partti; and the machine carries the full power of suction 
and force to any depth required. 

SASH-LOCK - Oeoroe E. and Lowell Parker, 
Newark, N. J. The present invention provides an im- 
provement in locks for securing upper and lower sashes 
together, a» that they cannot l)e raised or lowered with- 
out first freeing the lotrk. The locking mechanism is 
inclosed within a casing having bearings fortwo locking- 
bolts which cross each other at right angles. One of the 
bolts is adapted to enter a recess or hole within one of 
the sashes and the other bolt is adapted to enter recesses 
or holes in the window-casing. These two bolts are 
each provided with a central yoke or crank, which 
cranks mutually engage with each other, so that one 
bolt may be reciprocated by turning the other. 

DETACHABLE CONNECTION FOR ELECTRIC 
FIXTURES. — Stacy (i. Read, Bridgeport, Conn. 
On the stage it is of trn a matter of importance quickly to 
■iiange the incandescent lamps, in which operation the 
n.ial screw and socket are too inconvenient. In the pre- 
s,'ut invention a fixed base is used having two parallel 
grooves, 'i'wo metal plates connected with the feed- 
wires are secured to the Utcv of the base outside the 
grooves and project over (he major part of their width. 
A socket-base has two projecting L-shaped arms in 
electrical connection with the tonduttors of the fixture, 
which aiaift enter the grooves and engage the plates so 
that the (l.^ture can be quickly slid into and out of 
place. 

HARNESS-BUCKLE. -James A. (Javitt. Wait«- 
burg, Wash. The Imriieiss-buckle provided liy this 
inventor in especially adapted for use as a lrrtce-bu<-kle, 
but can be used equally well upon light or heavy liar- 



nesB. The construction is such that the buckle can bd 
cheaply manufactured andean be readily manipulated to 
effect a connection or disconnection between two straps. 
The buckle is entirely free from springs anl can be ope- 
rated as readily wiih gloved as with ungloved hands. 

JACK —Charles W. Doane. West Lake, La. This 
jack comprises a body portion in which a lifting-screw 
is adjustabje. A ratchet mechanism operates the liftnig- 
screw, which mechanism includes a lever provided at its 
outer aid with spaced lugs and with a block arranged 
centrally. An extension handle is adapted to be re- 
ceived between the lugs and i« provided with fingei-s 
ranged to embrace the block. The jack can be operated 
upwardly or downwardly, and can be used for pushing 
heavy weights along a floor or for lifting a telegraph- 
post. 

SIGNAL-LANTERN.-Thomas M. Ckepar, S*vau 
River, Minn. To provide a lantern for use on railroads, 
vessels, docks, and the like is the purpose of this inven- 
tion. The lantern comprises a burner and two globes of 
different colors, one of the globes being fixed relatively 
to the burner and the other ^ lobe being movable into an 
active position around the burner for the lantern to dis- 
play a danger-signal, or into an inactive position for the 
lantern to display a safety- signal. 

BOAT FOR LAND OR WATER. Jean P. Boir- 
LESQ IE, Manhattan, New York city. This invention 
provides a combination boat and wagon. The hull of 
the vessel has a driving-shaft, the ends of which are 
adapted to receive supporting- wheels. A ttnck is de- 
tachably connected with the forward portion of the 
boat and is provided with a steering device. A pro- 
peller-shaft is adjustably geared with the dri\'e-shaft ; 
and the drive-shaft is, in turn, connected with a motor. 
Storage-chambers are provided for power. The motive 
agent used is compressed air. 

CONCENTRATOR. -Joseph Woodham, Longbeach, 
Wash. The invention is an improvement in concentra- 
tors adapted particularly for use in connection with placer 
deposits. The concentrator ccmsists essentially of a 
rocking, curved trough having angularly -shaped rilHet 
extending across its bottom and stirring projections or 
pins projecting upwardly from its bottom. The Hwing- 
ing motion will cause the pins to pass back and forth 
through the water, while the water, by rtason of its iner- 
tia, will be at rest. Consequently, the material is con- 
tinually stirred, so that the gold may readily settle to 
the bottom and thus Iw collected beneath the riflles. 

CARBONATING APPARATUS. - John Walter, 
Savanna, III. I'he apparatus is more especmlly designed 
for carbonating mineral waters and other liquius, 
and is composed of a receptacle pr(>vi<led with an inlet 
for the liquid to be carbonated, in which receptacle a 
float is located which controls a liquid-supply valve. A 
pipe extends through the float and iw provided with 
openings in the upper and lower portion of the float, 
to fill the latter with gas and drain the liquid there- 
from. 

NECKTIE.— GusTAVE Selowsky, Manhattan, New 
York city. The tip of the collar-band of a necktie is so 
made that it can be utilized enlirely for entjagement 
with the fastening-pin of the tie. The band is made 
shorter than usual, thereby economizing in material, but 
is nevertheless so arranged that it can be applied to a 
greater range of variously-sized collars than formerly. 

DEVICE FOR MAKING CIGARETTES. -Joseph 
B. Popenhagen, Chicago, III. This invention provides 
a portable device for making cigarettes, which device* 
can be comfortably carried in the vest-pocket and can be 
used in direct connection with a tobacco-pouch. The 
device may also be temporarily attached to the pocket of 
a garment, so that the tobacco may be drawn from its 
pouch, packed in a shaping-section of the device, and 
passed from the eection into a wrapper of the usual 
type prepared to receive the packed material. 

PUZZLE.-JoHN J. O'Brien, Manhattan, New York 
city. The puzzle comprises a box and a die; the box 
being so arranged that after inserting the die, it will be 
difficult to discharge the die from the box. Only a per- 
son familiar with the puzzle can thus displace the die. 

SMELTING-FURNACE- Joseph V. Otten, lola, 
Kan. In the general method of using natural gas for 
fuel in zinc-smelting, there is an enormous waste and 
considerable expense. The present invention reduces the 
cost of constructing and operating smelting-furnaces by 
dispensingwiihtheuseof a blower-plant, the initial pres- 
sure of the natural gas (350 pounds per square inch) being 
found sufficient to draw in ail the air necessary through 
properly-constructed burners. I'he inventor also pro- 
duces a soft, glowing, flame heat in the retort chamber 
and avoids all blowpipe action. The flue-opening« are 
so arranged that the heated gases pass between and 
around each bank of retorts before passiig out at tl;e 
flue-opening, which is opposite the heat-side of the 
retorts. 

THEATRICAL APPLIANCE— Fredeuic S. Lotto, 
Manhattan, New York city. A patent has been gianted 
to this inventor for an appliance which, when all ite 
parts are assembled, will represent a piano. By pulling 
upon cords or ropes, the casing will fall apart, several 
loosely-hanging strings will be discltjsed, and the piano 
will apparently be completely demolished; nevertheless 
1 1 IKirfect instrument arranged in the case will remain 
intact. 

GATE-LATCH.— William A. Jeffeks, Mulberry, 
Ark. In a casmg having a slot in its wall, a slide is 
mounted having shoulders working in the slot to limit 
the slide's movement. Keeper-fingers project out- 
wardly from the slide, and a latch is mounted on one of 
the fingers and adapted to swing against the other. A 
pin is niovably mounted in the casing and is adapted to 
engage any one of a series of openings in the slide so as 
to hold the slide adjustable. The latch can be con- 
veniently adjusted to suit the variations in the position 
of the gate, and can hence be arranged to compensate 
for the flagging of the gate. 

DEVICE FOR aEALIN(J P.\CK AGES. - Henry M. 
HiTMPHKKY, Plaiiifield, N. J. The paraffin or wax paper 
package has its nppL*r edges brought together ami bent 
upon tlieniselvew to form a fold. A sealing-plat.e is pro- 
vided, having a fiange tietween which and the body of 
the plate the fold is recei\'ed and upon which fold the 
plate is firmly and iumiovably <dampeil, whereby a 
package hermetically sealed will be produced which 



can be opened only by cutting or tearing off the material 
of which it is made. 

SASH-CORD FASTENER. — Richard Bohrisch, 
Chicago, III. The fasiener has two cheek-pieces adapted 
to lie on each side of the sash-cord and furnished with 
bolt-holes through which a fastening-bolt may be pass- 
ed. A finger secured to each cheek-piece is adapted to 
engage with the sash. A yoke joins the cheek-pieces 
with each other. By means of this fastener the cords 
may be disconnected so that the sash can be removed 
from the frame. 

LACING. — Peleo J. Conqdon, Providence, R. I. 
This lacing is applicable to shoes and corsets, and is 
provided with a stiffenor in the form of a split tube 
located at the tip of the lacing, the split clamping a 
side of the lacing, and gi ving a neat appearance to the 
whole. 

LAP-ROBE.— Mrs. Maggie B. Showkn. Macon, Mo. 
Tlic lap-robe is designed to rest in use upon the seat f)f 
a vehiclt\ ti) extend down below the front of the seat to 
the bed of the carriage, then forward. A returned por- 
tion extends up sufficiently high to protect the lap of the 
rider, and is provided at its sides with flaps which pro- 
tect the rider at the oppejsiie sides of the \ehicles. 

RATCHET-BAR FOR WINDOW-F.ASTENEKS — 
William L. and Chaules T Fields, Cedar Bluff. Va. 
One face of the ratchet-bar is compos.-d of a series of 
gradually-inclined and abruptly-ending' surfaces which 
form sh -ulders adapted to receive a latch on the sash so 
as to hold the latter at various eleva< ions Below the 
series of inclined surfaces is a flat protuberance with 
the lower edge of which the latch is adapted to engage 
when the sash is closed so as to hold the sash in such 
position. The bar is also provided with a scalloped edge. 

Note.- -Copies of any of these patents will be furn- 
ished by Munn & Co. for ten cents each. Please state 
the name of the patentee, title of the invention, and date 
of this paper. 



NEW BOOKS, ETC. 

Lexikon DER Metall-Technik. Redi- 
girt von Dr. Josef Bersch Vienna: 
A. Hartleben. 1899. 6-10 installments. 
Price, paper, 70 cents each. 

Die Modebne Chemie. Eine Schil- 
derung der Ghemisohen Grroassindus- 
trie. Von Dr. Wilhelm Bersch. 
Vienna: A. Hartleben. 1899. 6-10 
installments. Price, paper, 70 cents 
each. 

With.the tenth installment both of these works have 
now been half completed. At the appearance of the 
very firstparts it was evident that these books would 
be exceptionally broad in scope antl exhaustive in treat- 
ment. The first halves as a whole certainly deserve 
the unstinted praise which they have received, and the 
remaining portions, we trust, will meet with the same 
favor. 

Modern Plumbing, Steam and Hot 
Water Hkating. Bv James J. 
Lawler. New York : Chiswick Pub- 
lishing Company, 18 Rose Street. 
1899. '8vo. Pp. 397, 300 illustrations. 
Price $5. 

I'he author has had many years of practical contact 
with mechanics in the construction of steam and hot 
water plants and plumbing work, and he has very wisely 
decided to elucidate his text with a large number of 
diagrams reproduced on a large scale. The res.dt has 
been a work which can be used to advantage by every 
plumber even though he may not be a sanitarj' engineer. 
It IS specially adapted for the plumber, the heating engi- 
neer, the builder and the architect, and all of ihem are 
sure to find something which will prove of value to 
them. 

Heat and Heat Engines. A Study of 
the Principles Which Underlie the 
Mechanical Engineering of a Power 
Plant. By Frederick Reinsen Hut- 
Ton. New York : John "Wilev & 
Sons. London : Chapman & Hall. 
Limited. 1899. Pp. xxi, 553. Price 
$5. 
This volume supplements " The Mechanical Engineer- 
ing of Power Plants " by the same author. In the pres- 
ent volume he deals with the question of design of ap- 
paratus and treats the sul)jeet in a thorough and scien- 
tirtc manner. Probably no one is better fitted than 
Prof. Hutton to deal with the subject on which even 
great authoiit'cs have failed. It is a most admirable 
book which we can confidently recommend to all except 
beginners who have some difficulty in niiderstaiiding 
mitthematlcs, but as a refen^nce book for tluMii it will Ite 
invaluable. 

Landscape Gardening. Treatise on 
rhe General Principles Governing 
OuT-Door Art. With Sundry Sugges^- 
tions for Their Application in the 
Coninioner Problems of Gardening. 
By F. A. Waugh. New York: 
Orange Jtuld Company. 1899. Il- 
lustrated. Pp. viii, 152. Price 50 
cents. 
An t'xcelleut little book on the subject, has been 
needed for some lime. There are wonderful opportuni- 
ties open t<» all architects and gardeners and we regret 
to say that in the majority of ca^^s these opportunitiuis 
are lost, because people do not know how to analyze or 
undcrstaiKl a landsi-ane- The perusal of this book while 
it will not make landscape 'jardeners, will i.ut the reader 
ill the possession of the l)nmil facts which underlie the 
science and will tlius enable him intelligently to I:iy out 
small private grounds. 

l*.iblic Improvements is the title of a 

new bi-monthly periodical published by the Florence 
Publishing Company, of 21 Park Row, New York city. 
It is an excellent paper de\'oted t.o nnmicipal engiiieer- 
iuiT. It contains a number of very readable articles and 
is not too technical. Tht; subscription ariee i.-^ $'^ per 
auuuiu. 
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Machinery designed and constructed. Gear cuttiiiK- 
The Garvin Machine Co., Spring and Varick Sts., N. Y. 

Ferraeute Machine Co., Bridgeton. N. J., U. S. A. Full 
line of Presses, Dies, and other Sheet Metal Machinery. 
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accessories. J. B. Colt & Co.. Dept. N,i-7 W. 29th St.. N.Y. 

jy Machinery for R.K. contractors, mines, and quar- 
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new or 2d-hand. \Vrile for list. Willis Shaw, Chicago. 
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(7732) J. R. E. asks : 1. 1.-; there any 
definite relation between the length of a static spark and 
the voltage ? A. There is a relation between the voltage 
and length of spark, given across an air gap, but not a 
simple relation. You will find something on this point 
in Thompson's ''Electricity and Magnetism," price $i.4U 
by haail. AIsd an article in the "Proceedings of the 
American Institute of Electrical Engineers," vol. x, giv- 
ing voltage and spark length. 2. Do the uranium salts 
fluoresce to any extent under influence of the X rays? 
A. The simplesalts of uranium do not fluoresce strongly 
in Roentgen rays. 3. Would it he possible, by suspend- 
ing a suitable collector at a height of 500 or 1.000 feet, 
which is connected to a terminal and Leyden jar, and to 
another terminal and Leyden jar connecting a ground 
wire, to obtain a static discbarge? A. Certainly, if the 
air was charged to any extent. At any time there would 
be considerable electrification of the balls. You only 
describe a modification of Franklin's experiment with 
the kite, an experiment which we should advise yon not 
to repeat during a thunderstorm. 

(7723) W. V. asks: If an ounce of iron 

and a ton of iron should be dropped from the same 
height at tiic same time, would they both reach the 
ground at the same time ? A. This matter was put to 
the test of experiment by Galileo at the Leaning Tower of 
Pisa early in the 17th century, with two balls of lead, 
weigliing one and ten pounds respectively. The fol- 
lowers of Aristotle had taught for ceniurics that the balls 
would fall in proportion to their weights, the heavier 
one falling the faster. Galileo pointed out. the fact that 
the lighter one would reach the ground first because the 
air would resiet the fall of the larger one more than it 
would that of the smaller. He had previously demon- 
strated the law of falling bodies that the velocity under 
the action of gravity is independent of the mass of the 
body. Experiment confirmed his position. The sniali 
ball reaclit^d the earth first. In a vacuum all bodies fall 
with the same velocity, through any distance. As a 
practical statement, it may l)e taken as true that small 
dense bodies will conform to tlie theoretical laws, falling 
any distantte less than 'JOO f£et, in the atmosphere. But 
with an ounce and a ton there would be a perciplible 
difference'. The ounce ball would fall tlie faster. Fiicts 
like this are now -a-days demonBtrate<l by even ele- 
meiitnry students in almost every class in physics in tlie 
country. 

(7724) H. M, Gr. asks how to make an 

ever-ieadi pad for rubbi-r stamps. A. 'I'he following is 
said to l)e a cusliioii that will give color permanently. It 
consists of a box filled with an elasii.: composition, 
saturated with a i^nit:iblc color. The cushion fulfills its 
purpose f(U" years williont. biiiig reneweti, always con- 
tains sullicienl moist mc. w hich is drawn from the atmo- 
sphere, aud conMnni-s to act as a color stamp cushion so 
long as it rennnint of the mass or composition remains 
in the box or icccptacle. Thin cushion or pad is too soft 
to be self-supporting, but sliouid be held in a low, flat 
pan. and have a prrniainMit cloth covf-r. The composi- 
tion coiisiels preferably of 1 part gelatine, 1 part water, 
b parts glyeeilne, and 6 parts coloring matter. A suita- 
ble black color caii be madt: from the following mate- 
rials : 1 part gelatine glue, ^ parts lanipl)lack, iuiiliuo 
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black, or a suitable quantity of logwood extract, 10 parts 
of glycerine, part absolute alcohol, 2 part? water, 1 part 
Venetian soap, ^ part salicylic acid, for red, blue, or 
violet, 1 part gelatine glue, 3 parts aniline of desired 
color, i part absolute alcohol. 10 parts glycerine, 1 iir.rt 
Venetian soap, and ^ part salicylic acitl. The following 
are two additional receipts used for this jmrpose : Mix 
and dissolve 2 to 4 drachms aniline viok't, 15 ounces al- 
cohol, 15 ounces glycerine. The sohition is poured on 
the cushion and rubbed in with a brush. The general 
method of preparing the pad is to swell the gelatine with 
cold water, then boil and add the glycerine, etc. 2. Ani- 
line violet, 90 grains; boiling rjiin water, 1 ounce; to 
which is added a little glycerine and a small quantity of 
tiioljisses. The quantities of last two ingredients will 
vary with the season, but half a teaspoonful will be am- 
l)le for the quantltiesof violet and water spccififul. 

(7725) A. C. B. a*ks : Is there a sim- 
ple method of making oxygen ? A. Oxygen may be 
obtained on a small scale very readily by simply heating 
in a close retort a mixture of 4 parts chlorate of potash 
and 1 part black oxide of manganese. If large quanti- 
ties are desired, the continuous process of T. Du Motay 
mjiy Ik" employed. The principle of this process resides 
in the fact that the manganates and permanganates of 
potash, soda and baryta, the ferrates and chromates of 
the same bases, and in general all metallic oxidee and 
acids which will form, with potash, soda, or baryta, 
binary compounds capable of superoxidizing, possess 
the property of yielding their oxj'gen at a more or lees 
elevated temperature, when tbey are submitted to the 
action of a current of steam. These bodies, thus deox- 
idized, also possess the property of reoxidizing them- 
eelves when they are exposed to a temperature more or 
less great. The atmosphere is therefore the constant 
source from which the oxyden is derived. The mode of 
operation is the following: One of the binary compounds 
just enumerated is placed in a distilling vepsel, whether 
at the maximum or minimum state of oxidation. If the 
compound is in the latter condition, it ie oxidized by 
means of a current of air mechanically drawn over it; if 
at the former stage, it is deoxidized by means of a cur- 
rent of steam. The oxygen and steam, on issuing from 
the piouth of the retort, pass toget.her into a condenser, 
where theateam is separated by condensation, while the 
oxygen parses over into a gas holder, and is there col- 
lected. When all the utilizable oxygen has been disen- 
gaged by the steaming process, the action of euperoxi- 
dation by means of the air current ia recommenced. By 
this alternate process the oxygen ia generated as long aa 
may be required. 
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ORDTNARY RATES. 



75 centH a line 
^1.00 a line 



Inside Paffe, each insertion* 

Back Pagre* eacli insertion. „ 

t3f"For some classes of Advert isenmUn, Siiecial and 
Higher rates are required. 

The above are charges per agate line— about eicht 
worda per line. This noiice shows the width of the line, 
and ia set in agate type. Rngravinga ruay head adver- 
tisements at tne same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the fuhowing week'a iaaue. 




WOODoKRETBLWOBeS 
without steam power can savo 
tijiie and money by tising our 

^FootandHaiiilPoweiinaGliiqerg 

SEIfD FOR CATALOGUES— 

^—Wood-working Machinery, 

B— Lathes, etc. 

S£R£CA FALLS MFC. COMPART, 

695 Water St., Seneca Falls, N.Y. 



AMERICAN PATENTS. — AN INTER- 

esting and valuable table showing the number of patents 
granted for the various aubjecty upon which petitiona 
have been filed from the bspinninc down to December 
31. 1894. Contained in Scientific American Sup- 
plement. No. 1 UU^J. Price 10 centa. To be had at 
this office and from all newsdealers. 



.PO\WERSc FOOT SHAPERS. PLANERS. DRILLS 
I Jk^UC C M*CHlNt SHOP OUiriTS. TOOLS 

ft^#« I ^ b O* AND SUPPLIES. CATALOGUL FRLL 

SEBASTIAN LATHECO. 120 CULVERT ST CINCINNATI. O. 



INDEX OF INVENTIONS 

For which Letters Patent of the 
United States were Issued 

for the Week Ending 

SEPTEMBER 19, 1899, 

AND EACH BEARING THAT DATE. 

I See note at end of list about copies of these patents.) 




BARNES' 

New Friction Disk Drill. 

FOR LIGHT WORK. 

Has thtse Oreat Advantages; 
The speed can be instantly chaoged from to 1600 
witboiitstopping or shifting belts. Powerapplied 
can begraduatea to drive, with equal safety, the 
smallest or largest drills witbiD its range— awoD- 
derful ecoDnray in time and great saviDg ia drill 
breakage. Send for catalogue. 

W. F. &JNO. BARNES CO., 
1999 Ruby St., - Rookford, 111. 




WOODWORKING MACHINERY. 

Por Planing Mills, Carpenters, 
Buildera, Furniture, Chair. Vehicle, 
Wheel and Spoke Makera.etc. 

^^ Correspondence Solicited. 
Illustrated ^-page Catalogue free 
to manufacturers and foremen. 

THE ECAN CO. 

327 to 347 West Front Street. 
Cincinnati, Ohio. 

The Fraction of a Hair's Breadth 

impliea the moat minute accu- 
racy and it applies particularly 
to that wonderfullyprecise tool 
shown in cut— the Eight-inch 
Precision Lathe. Bed, 40 
inches long, of flue grade cast 
iron, milled and scrape finish, 
8-inch swins, 22 inch between 
centers. Plain turning and endless other operations 
maybe performed with this tool. Every part built to 
last and guaranteed. Manufactured by 

FANEUIL WATCH TOOL CO., Brighton, Boston, Mass. 




Adding and subtracting machine. Ball & Riggs... t>33,3T4 
Alarm. See Burglar alarm. 

Aulomotor hcirse. C. Rnusset 6.33.;i6fl 

Awning for windows or doors, detachable. W. S. 

Armstrong 633.110 

Axle, divided car. S. L. Denney 6;i3,ia} 

Axles and journals, means for reducing friction 

of. W. J. Brewer tmAlV, 

Back pedaling brake. Rogers & Patrick (reissue). 11.773 

Baliiiir press, Gunloclt & Thwing 633.-513 

Fraiiug press, J. B. Smith 633,395 

Barrel shield, VV . A . b'rasier f;33.443 

Basket making machine, Durham & Devine 633.342 

Bath. See Klectrotherapeutic bath. 
Bearings, suide frame for rolls in roller. Lock- 
wood & Tellef sen 633.533 

Bed, invalid. G. Huntington 633.2^4 

Belt, game. L. C. Hoffman 633.550 

Berry grader and cleaner, W. S. Middlebrook 6;S3,527 

Bicycle brake. J. Jamieson 633.266 

Bicycle chain adjustment, A. T. Harris 633. 1&5 

Bicycle, chainless, A. H. T. Hansen 633.451 

Bicycle driving mechanism, W. H. Abercrom- 

bie 63;i.409 

Bicycle frame. P. F. Duffy 63;i,127 

Bicycle friction gear, T. F. Feeny fKt3,130 

Bicvcle treariiig, E. A. Oakman. 6:t3.140 

Bicycle hub and bearing. \V. N. Whitely 6,Ti.442 

Bicycle package carrier. \V, H. Marley 6.33.:^ 

Bicycle ratchet cear. h\ E. B. Beaumont 6;W.41T 

Bicycle saddle, pneumatic, J. J. Monahan. 6;W.t42 

Bicycle seat, J. R. Knapp ((33.322 

Bicycle spring frame. A. J. Cuming 6;J3.121 

Bicycle toe clip, K. A. Thiem (reissue) 11,774 

Bin. See Hop bin. 

Blackboards or slates, writing surface for. VV. H. 

Keeran 633,551 

Blacking chair, shoe. Burns & Minnick fv{3,422 

Blind, window. P. A. Lathem ty£i,o'i\ 

Blow tester, coin controlled, .J. T. Melaon 6.3:1.464 

Boiler furnace. C. W. Baird 6;i;i,414 

Book, I. VV. Allen 633,109 

Book cover protector. E. T. Covell ,. 63.3.375 

Book receptacle, coin actuated, C. W. Craven 633.308 

Book, reversible day, A. O. Hebert 63.S.514 

Bottle or jar stopper, K. McCarty 6.33.468 

Bottle stopper. F. G. Stuart 633,169 

Box. See h'ile box. Spool box. 

Box and fastening therefor, C. M. Carnahan 633,356 

Box fastener. I. H. Moore 633,269 

Box fnatener. E. T. Pugh 633.327 

Box lid holder. .1. R Johnson &iii,200 

Bracket. See Shade or curtain bracket. 
Brake See Rack pedaling brake. Bicycle brake. 
Grip brake. Vehicle brake. VVason brake. 

Brake actuating device, A. Cholndkowsky 633,228 

Buckle, D. G. Hurd 63;S,137 

Buggy or carriage shoulder rest, J. C. Byxbe 633.305 

Buuii. beer barrel. \V. Kirchhoff 63:^.519 

Burglar alarm. Spencer & Pethick 633.396 

Burial apparatus clasp. J. D. Moore 633,208 

Burner. See Gas burner. Incandescent burner. 

Cabinet. F. A. Horle &S3,318 

Caisson and sinking same. VV. D. H. Washington 633,2i»8 
Calendar for pencil eases, walking sticka, etc., 

perpetual date, J. T. Draper 63:1. 4;ti 

Cidendar, perpetual. .1. L. Knight 633,520 

Cams, pulleys, etc.. frietional self tightening fas- 
tening for. L. 1\ Sieka 633, hS 

Can. See Oil storage can. Sheet metal can. 

Cap spindle, VVhitaker& Chadwick 6;i3.,302 

Car and portable turntable. G. A. & R. F. Dunn . &S;i.235 

Car coupling, B. J. Johnson 6113.517 

Car fender, (i. Hipwood 6.3;i.3til 

Car Hoor frame, railway. .1. S. Francis 63:1.377 

Car heating system. \V. Kiusey 6:1.3,140 

Car, railway. C M. Mileham 6:1:1,205 

Car strap, adjustable, H. Murray 633,363 

Cars, device for feeding current to electrically 

driven. C. P. P. Stendebach 633,165 

Cars, means tor transmitting power from axles 

to bodies of, L. T. .Mann 63:i,3S5 

Carbureter, K. K. Inman 633,319. H;{.3,320 

Carbureter. Lewis & Bailey 633,287 

Carding engines, means for securing card cloth- 
ing to cylinders of. J. Dodd 633,358 

Carrier. See Lueeage carrier. Straw carrier. 

Cartridge packing apparatus, G. H. Beatty 633,113 

Carts, spring board seat for dumping, W. N. 

Houghtaling 6.S3.381 

Casting apparatus. Patterson & Acklin. 63.3.1.M 

Casting apparatus, metal. Acklin &. Patterson 633,179 

CAStlDK apparatus, metal, W. E. Ma^ 633,336 



The Eureka Clip 

The most useful article ever invented 
tor the purpose. Indispensable to Law- 
yers, Editors, Students, Bankers, Insur- 
ance Companies and business men gen- 
erally. Book marker and paper clip. 
Does not mutilate the paper. Can be 
used repeatedly. In boxes of 100for2ac. 
To be had of all btiokaellers, stationers 
and notion dealers, or by mall on receipt 
of price. Sample card, by mail, free. Man- 
ufactured by Consolidated Safety 
Pin Co., Box 121, Bloom fie id, [\. J. 




iMEVERSLIP 

TRADEMARK. 




Bar Belt Dressing 

It givcB a smooth, pliable and adhesive 
surface, and saves Belts, Power and 
Wear of Machinery Bearings. Also 
adapted to Canvas and Rubber Belts. 
Box ot 12 Bars, f3.00, sent on Trial. 

Ulorccster, ma$$., U. $. n. 



A REVOLUTION. 

vertical to horizontal. For general and 
manufacturing purposes, the new 
Van Norman " Duplex" Milling Machine 
will be found the best for the following 
reasons: It greatly increases the range 
of work ; it insureB greater accuracy when 
variety of cuts are required; it econo- 
mises time in performing many kirds of 
work; ir, economises in cutters and flxturse 
for holding work. Write for varticulars to 
Waltham Watch Tool Co. .Springfield, Mass 




ARMSTRONGS PIPE THREADING 




-AND- 

CUTTING-OFF MACHINES 

Both Hand and Power. 

Sizes 1 to 6 inches. 
Water, Gas, and Steam Fit- 
ters' Tools. Hinged Pipe Vises. 
Pipe Cutters. Stocks a»id Dies 
universally acknotvledged to be 
THE BEST. gW Send for catalog. 
THE ARMSTRONG MFG. CO. 
Brideepart. Conn. 



The Coburn Patent Trolley Track 

Store Ladders. 

A PAIR OF STAIRS ALL ALONG 
THE LINE OF SHELVES. 

tW Send for Book. 

The Coburn Trolley Track Mfg. Co. 

H<niY<»KE, IHA8!$. 




BICYCLE TIRE REPAIRING. — THE 

Mending of Single Tube Tires.— A practical article illus- 
trating the method of inserting patches and plugs with 
pliers and pluggers, together with rubber band plugging 
and the use of puncture bands- 9 illustratiims. Con- 
tained in Supplement IIO'J. Price 10 cents. For 
sale by Munn & Co. and all newsdealers. 



Yon 
spend thousaads 
oa coal bills— but liow much 
to save tbe steam ? Waot to know 
more about it ?~A8k for our book- 
let ** U " on the HEINTZ STEAM THAP. 

WILLIAM S. HAINES CO., 
136 Soath tounh St., fhlladelptaia, Pft* 



Chain inclosure, M. G. Read 633,534 

Chair. See Blacking chair. Rocking chair. 
Chlorates by electrolysis, manufacturing, T. 

Parker 6113.272 

Churn and butter worker, combined, W. J. 

Gould 633,379 

Cigar pocket, H. E. Shedd 6:13.394 

Cigar wrapper cutting machine, P. E. Shirk. 6;13.162 

Clasp. See Burial apparatus clasp. 

Clay screener, E. B. & H. A. Rader 633.486 

Clevis. W. L. Bogle 6311.334 

Clock. G. VV. Adams 6112.2.57 

Cloth cutter. M. D. Kitchen 633.321 

Cloth, pressing, Nussey & T,eacbman 633.388 

Cloth steamer, I>. Gessner 6:13,238 

Coal unloading and distribiiting apparatus for 
use in ballast burning, Z. G. Simmons. .Jr., 

etal... fii'^-348 

Coin controlled apparatus. F. R. Goode 6:13.240 

Comb. See Hair drying comb. 

Concentrating table. U.S. .lames 6,1."1.26.'j 

Concentrator, dry. F. VV. Wood B.'«,2.'i4 

Concrete, making, Haiiis & Weaver .. 633,312 

Concrete making apparatus, Hains & Weaver 633,313 

Confectionery with chocolate, machine for cover- 
ing, Forcke & Frings 6.S3.186 

Conveyer, backet, C. A. Case «.*13,118 

Cooler. See Milk cooler. 

Corn busker. .). J. McDonald fi.S3.2n 

Corn busker, H. N. F. Sholl t;;i;i.22il 

Cot, folding. .T. H. Martindale ViSiJtia 

Cotton distributer. G. Ogden 63:1,471) 

Coupling. See Car coupling. Hame and trace 
coupling. Pipe coupling. Pipe, tube, or cas- 
ing coupling. Thill coupling. 

Crate, h'. B. Baugh , 6.H3.279 

Cream separator, A. K. Dulmage 63.3.4.37 

Crib attachment. A. M. Bartlett 633.112 

Crib safety guard, child's. M. R. Bacon 6113,353 

Crystalline substances, process of and appara- 
tus for refining or crystallizing soluble. C. W. 

Miles 6'13.206 

Cultivator, sugar beet, Jensen & Rowe 6.33,267 

Cultivator teeth, adjustable clamp for, W. L. 

R ea 1 1 6.3.3,3.13 

Cultivator, wheeled, A. V. Ryder 633,160 

Cutter. See Cloth cutter. Gage cntter. Ice cut- 
ter. Washer cutter. 
Cutting and tenoning stock, machine for, C. H. 

Ellnigwood (VlS.lSi 

Cycle propelling mechanism, Maynard & tred- 

erick (133,204 

Dental aluminum plates, method of and appara- 
tus for casting, VV. Streetman 6^3,222 

Dental cuspidor, G. P. Davis 633.125 

Desk, hotel register. L. J. Reichel 6.33,156 

Die press. C. Seybold 633,295 

Die press feeding mechanism, E. Tyden 633.170 

Oisinfector. automatic. J. W. Schell... 633.390 

Display box cover, S. J. Lynn (533,522 

Ditching machine. T.Thomas 633.402 

Door lock, sliding, A. Newell 6.^3,291 

Door securer. O. Kure 633.461 

Door structure, sliding. A. Newell 6:13,290 

Downdraught furnace. O. D. Orvis 6.3.3.^71 

Draught appliance, G.N. F'arnsworth 633,440 

Drawers supporter. G. Tj. Smith. 633,535 

Drier. See Grain drier. Mechanical drier. 

Drying kiln, F. D. Cummer 63:1.122 

Drying rack, self adjusting, J. H. Beaulieu 633,416 

Drill. See Grain drill. 

Drilling machine, automatic. A. D. Groom 6.33.512 

Drum attachment, bass. C. E. Reed 63.3,488 

Dusting machine, R. ¥\ Emmerich 633,,339 

Dyeing, Erban & Specht 633,4:18 

Dyes, making, L. P. Marchlewski et al 633,245 

Egg separator,.!. A. Burns 633,423 

Eggs for shipment, packing. C- E. l.aFleur 633,384 

Electric motor and pump head, combined, Nor- 

tham & Nolan 633,478 

Electric switch, centrifueal. R. L. Hunter 633,516 

Electric wires, adjustable crossover for, J. E, 

Blakesley 633,182 

Electrodes for secondary or storage batteries, 

forming. H. Rathier 633.249 

Electromedical apparatus. W. P. Sutton 633,223 

Electrotheraoeutic bath, H. Stanger 633.164 

Elevator, N. Poulson &33,215 

Embossins machine gage, H. S. Maidhof 633,362 

Engine. See Gas engine. Gas and steam engine. 
Rotary engine. Rotary steam engine. Steam 
and eas engine. 

Engine indicator, steam, P.G.Poole 6.33.532 

Engine vaporizer, gas, C. C. Riotte 633,274 

Engines, means for electric ignition for vapor, 

C. C. Riotte .. 633,275 

Entries, device for assisting in transferring, T. 

B. Paschall 6:13,481 

Evaporator, revolving fruit. .1. VV. Cameron 6,S.1;i,3j 

Eyeelass nose guard. H. L. King 6.'i3.:i82 

Fence making macliine. wire, J. C. Perry. 6113.213 

h'ence post. \V. C. Zici^efoose 63:1,497 

t"ence repairing tool. VV. W. Ramsay twJ3,155 

[•'ence wire stretcher. A. 1). Markillie 633,268 

Kences, implement for applying stay wires to 

wire. C. O. Downintr ... 6:i3.:i40 

Fertilizer distributer. L. V. Isabel Ie 6:13,244 

'■■ Fibers, machinery for decorticating vegetable. 

It. .1. Eke 6:1:1.507 

Kile box. J. D. Jordati fJ33.459 

File. card. .1. E. Blaine. Jr tiSS,'.ini 

l-'ile. card. C. M. & W. J. Peck (^3.364 

Files, compound for resharpening, ,1. F. Revalk.. (>13,489 

Kilter, n. K.Gavlord 6:13.311 

Kilter. ,1. H. Riddick..Ir 6:^1,368 

Kilter, J. Schneible fi.>l,lt)l 

Filter press, J. II. Hinken (reissue) 11,772 

Fire escape. J. P. Caulfleld fi;i3.357 

Fireproof floor construction. A. Ij. Johnson t>3:i,285 

h'ireproof window. M. H. Crittenden 6:13.120 

Fish trap, O. P. Clark.... a33.229 

Floor and ceiling for buildings, V . Venezia 6.33,252 

Flower pot su pport. C O. Stone fi;i;i.251 

Fluid pressure motor. VV. S.Halsey 6;i;i.l92 

Fluid pressure operating device. J. A. IlotT ri33.:i44 

Fly catching apparatus. A. Herzog 633.453 

Folding seat. Street* Coursey 633.:i')9 

Folding table. H. Makinen 6.^3,203 

Forge, portable, C. llammelniann 63:1,314 

Freezing device for microtomes. H. R. Gaylord.. 633,310 
Furnace. See Boiler furnace. Downdraught fur- 
nace. Hot air. furnace. Sheet and pair fur- 
nace. 

Furnace, W. & J. C. Swindell. 633,349 

Furnace for burning refuse, C. Wegener 633,300 

Furnace for consuming household refuse, etc., 

C. Wegener 633,301 

Furnace for consuming refuse, C. Wegener ti33,299 

I^'urnaces, cupel cooler for assay, W. D. Long- 
wood 633,462 

Ga^e. See Embossing machine gage. Saw gage. 
Gage cutter, reversible corrugated, W. G. Mc- 

Lellan 633,472 

Garden tool, J. P. Mertes 633,465 

Garment edge protector, A. M. Weber 63,3,496 

Garment facing, A. C Mcliaughlin 6:13,144 

Gas and steam engine, combination, G. Dahlberg 

et, al 633,338 

Gas. apparatus for manufacturing illuminating, 

L.J. Hirt 63.3,317 

Gas burner, W. E. Booraem (;s.3.25'.» 

Gas burner, J. Keelan 6:13,460 

Gas burner, O. Kern 6.33,518 

Gas burner, incandescent, J. B. De Lery 6.33.346 

Gas burner, self igniting. A. Rammoser 6;i3,273 

Gas burner self lighting device. E. Wiese 6:13,405 

Gas engine and governing device therefor, C. 

Hoerl 6.3;i.,380 

Gas generator, acetylene. F"'. W. Arney 6.33,258 

Gas generator, acetylene. H. Bryant. ti;i3.545 

Gas generator switching device, H. Strache 6.3:1,168 

Gas key lock, H. A. Stuart 6.33,400 

Gasometer, W. F. Cooper 633.427 

Gate, B. A. Fisher 633.54;) 

Gear, driving, W. H. Mc(;ormick 633,470 

Generator. See Gas generator. 

Gin saw cleaner, (3. Ogden 633.480 

Go-cart. I. N. Dann 6:13.431 

Go-cart, folding. Y. P. Lee 633.141 

Grain drier, Sorlle & Bailey 633.221 

Grain drill. H. E. & W. B. Hassenplug 633.196 

Grate. S. H. Alsip 633,3112 

Grater for nutmegs, etc. R. t-'rick 633.188 

Grindstone tool holder. R. W. Anderson 6,3.3.543 

Grip brake, automatic, H. Rabe 633.48S 

Gun carriage, held, A . Resow 6:13.367 

Gun choke bore attachment, R. P.Cory 63:1,428 

Gun firing brake, Resow & Behnke 63:1,366 

Hair drying comb, W. Hotze 633.457 

Hame and trace coupling, S. H. Swearingen 633.401 

Hame fastener. L Abell 633.2.'ki 

Hammock, sanitary. A, M. Bartlett 6,3.3,111 

Harrow, O. K. Oppen 63:1.270 

Harrow, wheel. K. & O. Rose 633.159 

Hat and garment hook. W. S. Bracktle. 633,227 

Hay rack and wagon box, convertible, P. T. Neu- 
mann 6;i3..'J31 

Hog trough, A. J. Fansher. 633,508 

Hook. See Hat and garment hook. Singletree 
hook. 

Hop bin. L. M. Myers 633,530 

Horse hoof planer, A. J. Lytle 633.523 

Hot air furnace. G. W. Misfciraeu. Jr 633.466 

Ice cutter. G. A. Ames 633.410 

Uniting device, automatic, C. F. P. Stendebacb.. 633,167 

(Continued on paoe tst) 




DAY AND NIGHT 

while time endures, there is hourly need 
for knowiDg the correct time. 

Ruby Jeweled 

Bl^in Watches 






have a lifetime of accurate service— the 
test of thirty-five years having gained 
for them the title of 

"The World's Standard." 

Sol by Jewelers evo-ywhere. An 
El In watch alwavs bas the word 
'*Elirlii*» engraved on the works— 
fully guaranteed. 

Send for new free booklet. 

ELGIN NATIONAL WATCH CO., 



Elgin. III. 






. ,_ about Uyf 
lewliglxtiix^GaS 

'/V\aKe ityourtelf c}\ewy, . 

■ AffRION^ETTLENtCO.- 

'" BUFFALO NY^ 

For a full explanation of our Northlight Generator, see 
illustrated eaitorial in Scientinc American of June 17, '99. 
The Pan-American Acetylene Co. begs to state that 
after having become fully convinced of the superiority 
ot the Inw-priced Beacon Special Generator, woich was 
offered by tne Beacon Acetylene <'o. until September l. 
at the special price of *12.50. including two burner tips, 
one brass standard, with six foot web-covered hose, and 
Ave pounds of carbide, they have purchased the control- 
ling interest in the same. - The above special otter 
is hereby extended until further notice to encourage 
the dissemination of acetylene. Cash must accom- 
pany the order. Pan-American Acetylene Co., 
48^-493 Ellicott Square, Buffalo, N. V. 

The Forbes Patent Die 
Stocks for Hand Power 

Ten inch pipe cut offand threaded 
b7 one man with ease. 

^~ Send for Catalo^fue. 

CURTIS & CURTIS, 

6 Garden St.. Bridgeport, Conn. 




No. 56 Hand Machine 
Range 2H to 6 inch 




Have you ever seen or heard of the 

AUTOMATIC TIME STAMP P 

It is run by a clock, and imprints the ex- 
act hour, minute and second (A.M. or PrM.) 
the date, the Firm name, and words indicating 
the character of a transaction, snch as '' He- 
kceived." "Answered " "Ordered,^' "Recoil 

^Pay^t,'" etc., etc., upon letters, telegrams, orders, 
g documents, etc., and for keejiing: an indisputable n- 
cord of the time billiard tables, bicyeles, boats, carriatres, 
iiiesseiijfers, etc., are used, i;;^' Send for Circular. 

AUTOMATIC TIME STAMP CO., 
160 A Confrress St., Boston, Mass., U. S. A. 

For Heavy Continuous Work 

every machine ehop will commend our 
Power Pipe Threading and Cut- 
ting: Macuine. Cones are central 
over machine, equalizing the weight. 
Within the cones are compound gears 
giving six changes of speed. Gears 
require no extra space, and are pre- 
lected from dust or accident. Chasers 
can be opened, threaded pipe removed, 
another inserted and cut without stop- 
ping machine. tW~ Send for Catalogue. 

THE MERBELL MFG, CO. 
501 Curtiss Street, TOLEDO 




Oxllt 



HOW TO MAKE AN ELECTRICAL 

Furnace for Amateur's Use.— The utilization of 110 volt 
electric circuits for small furnace work. By N. Monroe 
Hopkins. This valuable article is accompanied by de- 
tailed working drawings on a large scale, and the fur- 
nace can be mnde by any amateur who is versed in t he 
use of tools. This article is contained in Scientific 
American Supplement. No. 1183, Price 10 cents. 
For sale by Munn & Co., Wl Broadway, New York City, 
or by any bookseller or newsdealer. 



ptFIANCE MACHINE WORKS 

DCriANCE.. OHIO. U.S.A. 

t^ BUILDE.RS or ^ 

;WHEEL,BENDIN&, 
WAGON, CARRIAGE 
'X~^ AND HOOP ~>^' 
r MACHINEIRY. 



SEND rOR CATALOOUL 



PATENT PROTECTION 

— IN — 

Cuba, Porto Rico, 

AND TUB 

Philippines. 



Owners of United States Patents, Trade Marks, 
Prints and Isabels may procure p:otectiou in the Co- 
lonial possessions ot the United States by effecting 
registration in these countries. 

The expense is very slight and the protection ac- 
quired by such registration should be secured with- 
out delay. 

For terms and full information, address 

IVIUNN A. CO. 

PATENT SOLICITORS, 
Or 361 Broadway, 

625 F Street, New York. 

Washington, D. C. 



) 1 899 SCIENTIFIC AMERICAN, INC. 



2i.2 



Scientific ^menan. 



September 30, 1899. 



The New System 

OF EDUCATION 

Steam 
Engineering 

Mechanical, Electrical, 
Civil and Mining Engineer- 
ing; Architecture; Draw- 
ing; SarveyiDg; Chemistry; 
Shorthand: Book-keeping 
and BdkHbii Branches 

TAUGHT BY MAIL. 

Studentfi qualified 
to pasH ezamlnatlons, 

"We have helped thousands to better positions 

and salaries. Send for free circnlars, stating 

the Bnbject in which yoa are interested. 

THE INTERNATIONAL COBRESPONDESCE SCHOOLS, 

Box 842, Bcranton, Pa. 




How 
to 



Succeed in Life 

Write for our Free Illustrated Book 

(120 pases) show.np how tbounands are successful and 
gaining better positions and salaries sludying at honae 
by our correspondence system. We teach 

ELECTRICAL ENGINEERING, 

Tirlepliony, Tele-rraphy. X Rays, Elertro Ciieniistr>, 

MECHANICAL ENGINEERING, 

I Electric Mining, Elementary Mathematics, 

lECHANICAL DRAWING, Etc.. 
BY MAIL.. 

The Electrical Engineer insti- 
tute OF Correspondence IKSTRUC 
, TION, Dept.A, 130 Liberty St., N. y. 

r. lltri l.,Tn,>— Ci]c^.*~<ni=:<;:^ 
tV3ST,.t t* .c-sir=t^ 




Experimental & Model Work 

Cir. & ndrice free. Wm.Gardam ci Son, 45-51 Rose St.N.V 



The "Wolverine" Three Cylinder Gas- 
oline Marine Engine. 

The only reversinK and self startiQp 
gasoline engine on the market. lAght^st 
fUitine for the power buiit. Practically 
no vibration. Absolutely sate. 
Sinple, double, and triple marine 
and stationary motors from 9^ to 
SO H. P. tW Write .for catatnaue. 

WOLVERINE MOTOR WORKS, 

Grand Rapids. Mich. 




TAKE AN OLDS 

(i'a» or Gasoline Engine, put 
ot) your work and it' 
it does not fultill our 
claims and satisfy 
you that there is no 
faetterenglneon t^e 
market. send it baefe 
Without expense to 
you. Our electric & 
tube igniters are un- 
surpassed Our self 
contained encines are most convenient. Free illus. cata. 
OIJs Gasoline Engine Works, Box 418, Lansing, Mich. 





A Text-Book of Assaying. 

For the use of those connected with mines, Thinl 
Edition, Revised. Wit-h numerous Diagrams and 
Index. By C. Seringer, late Chief Assayer to the 
Rii) Tiuto Copper Co.. London, etc.. and J. J. Ber- 
ing ER, Associate of the Royal School of Mines, etc. 
Crown octavo. 400 pa^'es. Cloth, $3.25. 

An Introdjction to the Study of net»l- 
lurgy. 

By W. C. ROBERTS-AuSTEN, C.B., F.R.S., Associate 
of the Royal School of Mines; chemist and Assayer 
of the Royal Mint: Professor of Metallurgy in the 
Royal College of Science, with which the Royal 
School of Mines is incorporated. Npw Fourth 
Edition. Revised and Enlarged. With 90 illustra- 
tions. <'rown octavo. Cloth, $6.00, 

Pumping Machinery. 

A Practical Hand-Book relating to the Construction 
and Management of Steam and Power Humping Ma- 
chines. By William M. Bakr, Member "f Ameri- 
can Society of Mechanical Engineers. With upward 
of 270 engravings, cohering every essential detail in 
pump construction. Octavo. 450 pages. Cloth, $5.00. 

Boilers and Furnices. 

Considered in Their Relations to Steam Engineer- 
ing. By WILLIAM M. BaRR With upward of 460 
engravings of Boiler and Furnace Details from 
drawings executed expressly for this work. Sro. 
40.5 panes. Cloth, $3 00. 

Blasting. 

A Hand-Book for the use of Engineers and others 
engaged in Mining, Tunneling, Quarrying, etc. By 
OSCA R GiTTTMANN, Assoc. M. Inst. C.E , Member Of 
the Societies of Civil Engineers and Architects of 
Vienna and Budapest, etc. With 136 illustrations. 
Octavo. Cloth, $3.5C. 

Electric Sm King and Refining. 

A Practical Manual of the Extraction and Treat- 
ment ot Metals by Electrical Methods. Being the 
" Elaktro-Metallureie" of Dr.W. BORrHEBS. Trans- 
lateii Irom tlie Second German Edition by Walter 
G. McMillan, F.I.C, F.C.S.. Secretary to the Insti- 
tution of Electrical Engineers; late Lecturer in Me- 
tallurgy fit Mason College, Birmingham. With 
numerous illustrations and folding plates. Large 
octavo. $6.50. 

A Treatise oi nine-Surveying. 

By BtNNETT Tl. Brough, Associatc of Royal 
School of Mines; Fellow of the Geological Society 
and of the Institute of Chem stry; Member of the 
North of England Instituteof Mining Engineers and 
of the Mining Institute of Cornwall ; Demonstrator 
at the Roval School of Mines, London, England. 
With 102 illustrations. Octavo. 340 pages, cloth, $2.00. 



For sale by all Booksellers ; or by the Publishers, 

J. B. LIPPINCOTT COMPANY, 

PHlUAOeUPHlA. 



Incandescent burner, petroleum, C. C. Bruck- 
ner 633.117 

Incu bator. G. Krtel (i33.439 

Indicator. See Engine indicator. Weight and 
pressure indicator. 

Inkstand. H. B. Campbell 033.502 

Insecticide, W. ,1. Ford (133 509 

Insulator, F. H. Withyconibe tVI-'U:;! to KWJiti 

Internal combustion motor lor bicycles, etc.. S. 

N. Pond 633.484 

Ironing board siipp<)rt, C. M. Shaw ". ti3;U^'.t3 

Jar closure inean.s ^'. McC'artv fi;i;i,4ti!) 

Jars, bottles, etc.. closure tnr, AI. Wanner ti3.S,21»7 

Joint. See Kail .1(»int. 

Joints, apparatus fur forming tubular, C. '1'." 

Crowden tiPiSASO 

Key and knob htcking attachment lor doors, W. 

H. Chad wick (;3;i,336 

Kiln. See Dryiiiir kiln. 

Kiln. J. T. Wind.Hor 633.407 

I,;unp burner, incandescent, (). M.Thowless ti;«,;i')(l 

Lamp chimney holder, J. B. Paradis fI3;i.l50 

Ijamp lighting attachment. \. H. l4eynolds (i:i;i,49(l 

l-amps by electricity, device for lighting, S. M. 

Meyer f;3;i.24(; 

Lap rube. II. C- Hansen f;;i"U;i4 

1-albe. automatic. J. Bnickie .. f;;W.41!t 

loathes, scoring tool for veneer, O. C. Kenlason. ,. 6;{;i.548 
Lead oxid. apparatus for making, Pope & Bar- 
ton 63;J.53.'i 

Leak stripper. S. M. Stewart t;3H..'):>? 

Lemon squeezer. K. I). MiddleknufT 6.3:1^4; 

Link and chain making machine, ii. Skogse tl33,3';i 

Linotyping or typesetting machines, distributer 

orassorterfor. A. S. (iilman 633.1!t0 

Listing machine, \V. R. Blanchard et al ♦ht3.30;i 

Li)Ck. See Door lock. Sasb and blind lock. Win- 
dow lock. 

Lock. A. Anderson rA13.i2 

Lock and latch, S. P. Stevenson 6;i3,n3ti 

Locomotive tanks, supply pipe for, Rogers & 

Robertson 6.3:^.277 

Log boom, G. H. Howze CiJi'l..^).') 

Loom shedding mot ion. K. B. Goodyear *i:i.'i.l31 

LuL'gage carrier. J. Carter H.'i:j.2,Sl 

Mail bag fastener, Carlton tt i'onners (■t;i3..'>4ti 

Mail cart. G. \V. W. Sweeney 6;«.495 

Matcher head. C. R. Harvin (i:W,4.52 

Matcher head, W. W. Phil brick (W3,I5.3, f^i3.l54 



MathematiCfil instrument, 'J\ Clarks^in. 

Meat grinder. ,1, Hardt 

Mechanical drier, K. I). Cummer 

Medicinal compound and making same, A. 

mann 

Metals, electrolytic apparatus for precipitating, 

H. S. Badger 

Meter tiox. K. 11. Ford . . 



Neu- 



fut;i.;i()7 
6:13, I2;i 



633,.'i44 

(>;i3.i8- 



. .):3:j.2tii, *-m2i\2 



•C^0<^0-*«-«^<^^4^<^» 



Milk Cf)oler, ,M, I,. Cowan 

Mill. See Smut inili. 

Mining precious metals, apparatus for. S. R. 

Stambaugh 633,397 

Mixing machine, \V. M. Cummer 633,124 

Motor. See Electric motor. Fluid pressure mo- 
tor. Internal combustion motor. Rotative 
motor. 

Nipple, J. A. Heany 633.343 

Nut, T. li. Paine 6.33.212 

Nut lock. Scbollerer & Sthal 63;J.391 

Oil storage can. W . F,. Forest 6-33,441 

Ore separator, W. Hooper 033.4.i6 

Ore separator and amalgamator, H. l'"uller 6.33,44.0 

Ores, apparatus for roasting refractory. R. A. 

Stewart 633.278 

Paddle wheel. W. B. Moiberal 6.3;i,.^2» 

Pail. milk.H. K . IJorchgreviiik r.33.11.=i 

Paper fasteners, implement for inserting. C. M , 

Hayes 633.212 

Paper softening machine, B. O. Hale ft;i3,241 

Parer. apple. D. P\ Hunt (i.33.243 

Pen, fountain. Watermati & Stevens ... 633.538 

Percolator. E. B. Atkins 633.412 

Photograph protector, J. T. Ferres twt;i.;^)0 

Photographic tray. E. Nollenberg 633,148 

Pianoforte action. Gillette & Flint 6.13,189 

Pin. See Safety pin. 

Pincushion. W. Bernard &33,181 

Pipe. See Tobacco pipe. Tobacco smok ng pipe. 

Pipe coupling device, C. Luke 63:132.t 

Pipe coupling or connection, C. Luke )kJ:j.324 

Pipe joint preparing and welding machine, H. V. 

ITartz *;3;i.i;i6 

Pipe, tube, or casing coupling. T. J. Bray t>;i3.41fi) 

Pipe twisting machine. W. M. Revnolds 63;i..3S9 

Planter, hand. J. M. Welch 63:i,3.SI 

Planter marker attachment. J. Gilmour (hi;i,446 

Planter, tobacco. W. Pretsman 633,216 

Plow. J. E. Phillips .. 633.482 

Post. See Fence post. 

Poultry device. W. K. Magee 633.554 

Press. See Baling press. Die press. Filter press. 

Printer's roller jacket, E. L. Perry .. 633,152 

Printing blocks, adjustable clamp for, S. E Ditt- 

man 6:i;i.d06 

Propeller blades, means for securing, L. Davies.. 633,376 

Propeller, screw. A. R. Weisz 633,171 

Pulley gear, adjustable. Code & Knudsen fhi;s,426 

Pulverizing machine. G. Frisbee (»3.3.511 

Pump guide, rotary. R. J. Northam 633,476. 633,477 

Pump head, rotary, r. j. Northam ti;i;i,475 

Pump, rotary, R. J- Northam 6:W,4(4 

Punch, canceling. E H. Murdock 633.210 

Quinin compound. E. W. Grove 6.33,448 

Rack. See Drying rack. Hayrack. 

Radiator or drum, heat. J. C. Byram C<X\,fi()\ 

Rail joint, A. W. Griffith 6.33.133 

Rail joint. W. H. Mills tm:2S8 

Railway, electric. C. F. P. Stendebach 633.166 

Railway, elevated. ,1. I. Newburg 6;i3.145 

Railway flag, A. H. Handlan. Jr 6;i3.4.')0 

Railwav frog, J. K. Robinson 63:1,118 

Railway rail rest plate. A. W. (Jriffith fW3,132 

Railway signal, electrical. J. Shoecraft... 6;s:t.494 

Railway tie. J. S.Sherman 63.'J,250 

Railway tie and means fi>r securing rails thereto. 

composition. A. Baca 63:1,413 

Railway track sanding pipes, pneumatic device 

for clearing, J. El. Hanlon (Ki;i,193 

Recorder. See Time recorder. 

Refining or crystallizing apparatus. 0. W. Miles . 63;t.207 

Refrigerating machine absorber, P. R. McCrary.. 6.3:1,143 

Refrigerator. W. Tittle (k3;i.:i29 

Refrigerator door fastening, M. J. Kenny 6.'-t;i^T.52 

Refrigerator pail. J. Kraner 633,261 

Register. C. S. Hood 6,3.3.4.^,1 

Rein support. J. G. Ryckman 6;{3.4i*;i 

Rheostat, C. Wirt (^13.172 

Rocking chair and bath, combined, R. Straube. .. (i:i:i.39S 

Roofing composition, E. J. Yetter 6:13.2.V) 

Rotary engine, F. J. Haeseler 611:1,449 

Rotary steam engine. T. Nace 6.3;i.;i87 

Rotative motor. V. Karavndine 6.33.1.18 

Saddle, harness. Campbell A Mickey 6.3:i..t(I3 

Saddle, riding. M. A. Eat man 6,3:1.236 

Safety pin, G. L. Bradshaw (^S.3.304 

Sander for rolling stock, J. B. Wilson. Jr 6:1.3.406 

Sap spout and cover, E. .1. Tebbetts 633.224 

Sash and blind lock. E. J. Drexler 633,4.36 

Sash for purposes of ventilation and fastening, 

window. R. L. Evens 6.3:1,129 

Sash holder. Morrow & Halcom 6-33.467 

Saw gage. J. Brown 63:1.42(1 

Sawmill set works. R. F. Barker (!33.4!)8 

Scaflfold trestle, adjustable. 1. Davis 6:1:1,233 

Seal feeding mechanism for bottling machines. 

T. M. &T. M. Conner eiil.SOi 

Seasickness, device for preventing, C CalHano. .. 6.3:1.424 
Seat. See Folding seat. 

Separator. See Cream separator. Egg separator. 
Ore separator. 

Sewing machine. Chauvet & Coulter 633,119 

Sewing machine emery wheel attachment, A . C 

Pickett. .. 6^3..3f;:> 

Sewing machine needle threadintr device, Chou- 
teau & Dupuis 6.33.260 

Shade or curtain bracket, roller. J. Gilchrist 6:13. 2;19 

Sheet and pair furnace, combined. VV. Summers. 6:13.372 

Sheet delivery apparatus. \V. Scott 6a3,.392 

Sheet niefal articles around hard metal dies, ma- 
chine for contracting, \V. M. Berry 6.33.114 

Sheet metal can, M. E. Marcuse im.f>2i 

Shell, high explosive. G. .lared fi:i3.4-'>8 

Shoe form, W. L. C. Niles 6.3:1,293 

Show cape construction. F. C. .lorgeson 633,345 

Signal. See Railway signal. 

Signs with intaglio letters or characters, forming 

metallic. C. W. Heergeist (k13..315 

Singletree hook. C. E. Coe (;:i.3.2:lC 

Sink trap, A. C. Freed 6:i3.510 

Siphon, beer. ,1. Oreckmann 6.Xl.;i4l 

Skirt protector, K. Pietschmann 6:i:i.4S;i 

Smut mill, (irinley & Coleman 6;i;i,447 

Spindle. See Cap .ipindle. 

Spool box. h\ K. Warburton 633,404 

Spring. See Vehicle soring. 

Spring, F. E. Roberts. 6.33.:i2a 

Stacker, pneunmtic straw. Huber & Miller 6:1.3.199 

Stacker, pneumatic straw. G. W. Kramer 63.S,383 

Stamp and roller crusher and pulverizer, A. J. 

Petter 633.248 

Steam and gas engine, combination, G. Dahlberg 

el al 6.S.3.;i;i9 

Steam trap. E. Amodeo-Salvator fl3:i.i86 

Stock and die, H. O. Nftmstaedt 63;i,473 

Stopper. See Bottle stopper. Bottle or jar stop- 
per. Leak stopper. 



EAU CLAIRE,WIS. 1 



THE CITY OF EA V CLAIRE, ^ 
* WISCONSIN, OFFERS fiPE- « 
y < I A L INDUCEMENTS, IN V 
P Tfff NATURE OP REBATE T 
Z OF TAXES, FOR PERIOD OF L 
T FIVE YEARS FUR THE LO- T 
^ CATION Of MANUFACTUR- ^ 
A ING INBUSTRIES. A 

"if CORRESPONDENCE HOLIC- j* 
^ TIED. ADDRESS J 

^ T. P. COCHRANE, ^ 
A CITY CLERK. A 




STEEL BOLLS 

for flattening wire for all purposes 
iW" Send for circulars. 

BLAKE & JOHNSON, 

p. 0. Box 7, WATERBURY. CONN. 



t Bench -— ~ - 




A Adjustable, with ground and graduated vials, ac- 
^ curate ar.d very sensitive. Outer tube may be ^ 
^ turned po as to protect glass when not in use. See ^ 
^ oii/r free ll2-7>gm catalogue for prices. THE jj, (S, ^ 
STARR ETT CO., Box 13. Atbol.Mas^., U.S. A. ^ 



If You Want the Best Lathe and Drill 




CHUCKS 




BUY 

WESTCOTT'S, 

Strongest 
Gripy Great- i 
est Capacity 
and Durabil- 
ity, Cheap and Accurate. 

Westcott Olinck Co., ODeida, N. Y., TJ. S. A. 

Ask for catalogue in English. French, Spanish or German. 
First Prize at Colitmbian Exposition, 1893, 



Queen Transits and Levels 

High Grade Instruments with the Latest Improvemenls. 

160 page Rn- mmmmmm^^^^m^^^m^mm 240 page Matb- 
gineerlng a TllT; flTTCClV I ematlcalCata- 
Catalogueon I 1 IlC UUCCil I logue on ap- 
application. Im^^^h^^^^^^h^^^^ plicatinn. 

ENGINEERS' AND DRAFTSMEN'S SUPPLIES. 
nilCCM & Pn Optical and ^cientifi'' 
yUCCN Ob UU., Inatrument Works, 

59 Fifth Ave., New York. 1010 Chestnut St.. Phila. 
THE iniPRUVED 

MARINE ENGINE 

We are the oldest builders and 
guarantee superiority. I'wo cy- 
linders in one casting. Occupies 
space and weighs less for its 
power than any engine 
made. Can be used wher- 
ever power i« required. 
Either stationary or ma- 
rine. No Are, no beat, no 
smoke. No licensed engin- 
eer required, Sendfor cat. 
SINTZ GAS ENGINE CO., Grand Rapids. Mich., U.S.A. 




Powerful, Responsive, Durable and Efficient. 



REEVES" 

Variable Speed Counter Shaft 

for securing any speed without change of belt 

or loss of time. Specially adapted for all 

kinds of experimental machinery, Printing 

Presses, Motor Carriages. Ironworking Tools, 

Woodworking Machinery, or any and all ma- 

' chines requiring a change of speed or feed. 

IC^~ Send for handsomely illustrated 

Catalogue *'S. A.^' free. 

REEVES PULLEY CO.. Columbus. Ind.. U.S.A. 



THE MIDGET DYNAMO OR MOTOR 



Weight 39i pounds. Will light 
our 6 c. p. lamp, ring bells, ex- 
plode powder. Output 10 watts. 
As a motor will develop 1-32 h. p. 
Wound for voltages 4 or 6 as de- 
sii-ed. Other voltages up to 110 
to order. |r^ Send~2-cent stamp 
for illustrated catalogue. 

ELBRIDGE ELECTRICAL 

MANUFACTURING COMPANY. 
Elbridge. N. Y., U. S A. 





This h.a'B Wind, Steam, or Horse Power. 
We offer the H'KI(^TKl{ '^^^ actual horsepower 

GAS ENGINE 

lor #150. Iffis Ifl per cent diecount for cash. Built 
on ioterchangeable ptao. Built of beat material. 
Made in lots of ion therefore we cnn make the price. 
Boxed tor ehipment. weijfbt 8<iii lbs. Made lor Gas 
or Gasoline. Also Horizontal Engines, 4 lo 3<i b. p. 

AVEBSTER MFG. CO., 
10?4 West 15th 8t., Chicaffo. 

Enstern Bunch. 38 D Dey Streei.New York City. 

Soutbem Arenta: Boland A Gachwind Co., Ltd., 

So. Peter and Lnfayetle Ste., New Orleans, La. 



ROCK DRILLS 

AIR COMPRESSORS 

SIMPLEST. MOST EFFICIENT and DURABLE. 

RAND DRILL CO.l 

S«>i4 for Vataloauf 100 Broadway. New Vork. 



Reisch's Foot Power 

EMERY WHEEL 

KNIFE SHARPENER and TOOL GRINDER 

2.000 revolutions or 3,500 feet per minute. 
A handy machine for Bicycle Repair 
Shops, Machine Shops, Mills, Factories. ^ 
etc. Height of machine, 3 feet; size of -- 

emery wheel, 6x1 in. 
Machine sent on approval to respon- 
sible parties. 
l^" Send for Circular and Prices. 

BUFFALO EMERY WHEEL CO., 
No. 10 Look St., Buffalo, N.Y. 





Buy Telephones 

THAT ARE GOOD--NOT '* CHEAP THINGS." 

The difference in cost is little. We guarantee 

our apparatus and guarantee our customers 

against loss by patent suits. Ourguaran- 

tee and instruments are both ffood. 

WESTERN TELEPHONE CONSTRUCTION CO. 

250-254 South Clinton St.. Chicago. 
Largest Manufacturers o f Telephones 
exdvMvely in the United States. 



**American-HunnJngs" 
TELEPHONES. 

Transmitters, Magneto Bells and Tele- 
phone Switchboards. Over '.200vO(IO of 
our telephones in successful operation. 
Used by War and Navy Departments. In 
ordering state length of line, whether 
sinele line or metallic circuit and number of 
telephones to be used ononeline. iWSend 
for catalogue "S. A." 
AMERICAN ELECTRIC TELEPHONE CO., 
1 73 South Canal St., Chicago, III. 




PRATT'S PATENT POSITIVE DRIVE 
DRILL CHUCKS. 

luipossibie for Drills to slip when 
held by them. Send 2 cent stamp 
tor Illustrated Catalogue. 




THE PRATT CHUCK CO., 



Frankfort, N. Y.. U. S. A. 




Acetylene Burners. 

D. M. Steward's Patent for House 
LiKbtiuff and Bicycle Lauterns. 
State Line Talc Co., Chattanooga, Tenn. 



ACETYLENE APPARATUS 

Acetylene number of the Scientific American Sup- 
PLEMbNT, describing, with full Illustrations, the most 
recent, simple or home made and commercial apparatus 
for generating acetylene on the large and small scale. 
The gas as made for and used by the microscoplst and 
student; its use in the magic lantern. The new French 
table lamp making its own acetylene. Contained in 
Scientific Amekicak Supplement, No. 1057. 
Price 10 cents prepaid by mail. For other numerous 
valuable articles on this subject we refer you to page 21 
of our new 1897 Supplement Catalogue, sent free to any 
address. MUNN & Co., 361 Broadway New York. 



PIERCE 



WELL ENCINEERINC CO. 
186 Liberty Street, New York, 

Manufacturers of Machinery for 

WATER, OIL and GAS WELLS. 

.Viineral I'rospeeting. Test Borings, 10 to 5,000 feet deep. 
Largest experience, best line, hignest grade in America. 
Hend for caialog, 200 engravings. State what is wanted. 



DUNLOP 

DETACHABLE 

TIRES 

seldom puncture 
and are easily 
repaired. 




These are the only 
tools you'll need. 



Qet our Book- 
let of any 
dealer or of us 

THE 

AMERICAN 

DUNLOP 
TIRE CO., 

Belleville, N J. 
Chicago. IIL 



JUST PUBLISHED. 

Mechanical Movements 

POWERS, DEVICES AND APPLIANCES. 

By GARDNER D. HISCOX, M. E. 

Author of "Gas, Gasoline and Oil Engines." 

Large 8vo. 402 Pages. 1649 Illustrations, 
with Descriptive Text. PRICE, $3.00. 

A dictionary of Mechanical Movements, Powers, De- 
vices, and Appliances, with 1649 illustrations and explan- 
atory text. Thisis a new work on iilubtiated mechanics, 
mechanical movements, devices, and appliances, cover- 
ing nearly the whole range of the practical and inven- 
tive field, for the use of Mechanics. Inventors, Engineers, 
Draughtsmen, and all others interested in any way in 
mechanics. 

-SECTIONS.- 



JMechanical Powers,— Weights, Revolutiou of 
F'orces, Pressures, Levers, Pulleys, Tackle, etc. 

Transmission of Power.-Ropes. Beits, Fric- 
tion Gear, Spur, Bevel, and Screw Gear, etc. 

Measurement of Power,— Speed. Pressure, 
Weight, Numbers Quantities, and Appliances. 

8team Power— Boilers and Adjuncts.— 
Rngines, Valves and Valve Gear, Parallel Motion 
Gear, Governors and Engine Devices, Rotary 
Engines, Oscillating Engines. 

Steam Appliances, Injectors, Stoam Pumps. 
Condensers, Separators, 'I'raps and Valves. 

MotiTe Power— C>as aud GasolineEngines. 
— Valve Gear and Appliances, Connecting Rods 
and Heads. 

Hydr au lie Power and Devices. Water 
wheels, Turbines, Governors, Impact Wheels, 
Pumps. Rotary Pumps. Siphons, Water Lifts, 
Ejectors, Water Rams. Meters. Indicators. Pres- 
sure Regulators, Valves, Pipe Joints. Filters, etc. 
Air Power Appliances, -Wind Mills, Bel- 
lows. Blowers. Air Compressors, Compressed Air 
Tools^ Motors, Air Water Lifts, Blow Pipes, etc. 

Electric Power and Construction, -Genera- 
tors, Motors, Wiringj Controlling and Measur- 
ing, Lighting, Electric Furnaces, Fans, Search 
Light and Electric Appliances. 

Navigation and Roads.- Vessels. Sails, Rope 
Knots, Paddle Wheels, Propellers, Road Scraper 
and Roller, Vehicles, Motor Carriages, Tricycles, 
Bicycles, and Motor Adiuncts. 

GeariUfi:.— Racks and Pinions, Spirjil, Elliptical, 
and Worm Gear, Differential and Stop Motion 
Gear, Fpi cyclical and Planetary Trains, "Fergu- 
son's" Paradox. 

Motion and Devices Controlling Motion. 
—Ratchets and Pawls, Cams, Cranks. Intermit- 
tent and Stop Motions, Wipers. Volute Cams, 
Variable Cranks, Universal Shaft Couplings, 
Gyroscope, etc. 

Horoiogical. — Clock and Watch Movements 
and Devices. 

Mining. — Quarrying, \'entilation. Hoisting, 
Conveying, Pulverizing, Separating, Roasting, 
Excavating, and Dredging. 



MiJI and Fa^tor^ Appliances.- Hangers, Shaft 

ngs, Steps, Couplings, Uni- 
versal arid Flexible Couplings. Clutches, Speed 



Bearings, Ball 



ryAp 

Beam 



Gears, Shop Tools, Screw Threads, Moists, 
Machines, Textile Appliances, etc. 

16. Construction and Devices.— Aliiing, Testing, 

Stump and Pile Pulling, Tackle Hooks, Pile 
Driving, Dumping Pars. Stone Grips, Derricks, 
Conveyor, Timber Splicing, Roof and Bridge 
Trusses, Suspension Bridges. 

17. Draughting Devices.- Parallel Rules, Curve 

Delineators, Trammels, Ellipsographs, Panto- 

18. Miscellaneous Devices, — Animal Power, 

Sheep Shears, Movements and Devices. Eleva- 
tors, Cranes. Sewing, Typewriting, and Printing 
Machines, Railway Devices. Trucks, Brakes, 
Turntables. Locomotives, <;as. Gas F\imaces, 
Acetylene Generators, Gasoline Mantel Lamps, 
Fire Arms, etc. 

*** Copies prepaid to any address on receipt of price. 

I^~ Send for Descriptive Circular. 

MUNN & CO., Publishers, 

SCIENTIFIC AMERICAN OFFICE, 
361 BROADWAY, NEVY YORK. 
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Fowtdid by itaikmo Corvy, 17S&. 
HENRY CAREY BAIRD & CO. 

INDUSTFIAL PUBLISHERS, BOOKSCLLCRS & IMPORTERS 

810 Walnut St.. Philadelphia, Pa.. U. S. A. 
^^ Our New and Revised Catalogue of Practical and 
Scientific Borrfc*. 92 pages.Svo.. complete to Oci. 1. J89.^, 
aud our otber CatdTogues and rircular:), the whole 
coverinp every branch of Science applied to the Arts, 
sent free and free ot P'Staee tn anr one in any part uf 
the w.irld who will furnish his address. 



^ 



^^^'PERFECTION'AIR MATTRESS, 



FOR SPORTSMEN 

huntinK* flshini?, campingor yachting. May be laid on 
ffround or deck insuring a comfortable bed, free from 
dampness. When deflated, rolls small and can be pack- 
ed in irrip. We-pht 10 to 15 lbs,, according to size. 

These mattresses afford great comfort to invalids and 
bedridden patients. Largely used by U. S. Government 
and by sportsmen throuphout the world. Catalogue free 

MECHANICAL FABRIC CO., 

PROYIDEff CE, H. I. 



Why Pay Freight on Water ? 

Edison's Ink Concentrates. 

"The Wizard's Powder." 

Fifty per cent, cheaper and fifty percent, better than 
other in iS These tablets (each make 1 oz.) dissolved 
in water produce a tlrst-class blue blaok writing fluid 
that cannot be removed with chemicals and tabes good 
copy. Aeents send 10 cents for enough tomakelloz. 
Three colors. Get proposition, make an ink route. 

EDISON CHEMICAL CO.. P. 0. Box 2397. NEW YORK. 



g Paint Pointer 

Paint is used with two objects in view— as a preserv- 
ative and as a beautifier. To be a good preservative, 
it must be durable; as a beautifier, it must have a fine 
gloss and smooth finish. 

DIXON'S 

SILICA-GRAPHITE 

PAINT 

possesses both qualities in a remarkable degree, and 
has many more marks of excellence as well. It not only 
lasts longer than any other paint, but covers two or 
three times as much surface. 

" Equally eood on metal or wood." It has no bad odor 
and isstilctiy non-poisonouf. It never fades. 

Write for Color Cards and Circulars to 

JOSEPH DIXON CRUCIBLE CO.. Jersey City. N. J. 



PRINT 

YOUR 

OWN 

CARDS, etc. 

$t^ UUA^QQ <^irculai- or amall Newspaper Press 
t» rnCOO 818. Typesetting easy. Money 
xnalfer or saver. Send stamp for catalogue. presseSt'type. 
paper, etc. THE FRE^S CO., Meriden. Conn. 





Floats for Steam Traps 1 

llerouleM MeHmlc'HM Copper Floatu 1, 

arr lustfil to ;(IW Ib^. per sq. in. antl warranted. 
The ori^iDal und only genuine sf.iiiilfBfl fopper 
rtoJitH made. Send tnr No. -i Catilneiit Free. 

iiercui.es float wokks, 

Sprlnicfleld. Mani*. 




,0| THE 



'HOCCSON" 



^POCKET TIME STAMP 

Prints Year, Month, Day, Hour and Min- 
ute. Correctly timine every act. opera- 
tion or transaction. Watchman and Km- 
ployes' register, eeneral time and crieck 
svstem, an absolute necessity in every 
business. Air cushion base. Operated 
without poundinft. Complete with die 
and ink ready for use. 13^* Guaranteed 
for perfect work and correct tinie^ormone^ 
refunded. 37 Thames St., N. Y, 

SENSITIVE LABORATORY BALANCE. 

By N. Monroe Hopkins. This "built-up" laboratory 
balance will weigh up to one pound and will turn witli a 
quarter of a postage stamp. The balance can be made 
by any amateur skilled in the use of tools, aiiU it will 
work as well as a $125 balance. The article is accom- 
panied by detailed working drawings showing various 
stages of the work. This article is contained in Scien- 
tific American Supplement, No. 1 1S4. Price 10 
cents. For sale by Munn & Co., 361 Broadway, New 
York City, or any bookseller or newsdealer. 



%J ^^ C'lT'.LCGUE 

W.& D. MOGEY. 

INNE CITY. N.J. 



PERFORATED METAL5- 



HARPINOTON A KINd ''^ft't'^l^'.CHKAGO^, 



Mm TMe piari[s 

FOR 

Htnerican Itlercbants. 



It is not generally understood amongst merchants 
that in many foreigncountries the first registrant of a 
Trade Mark becomes the lesal owner of said Mark, even 
though he may not be the bona flde proprietor. Many 
American goods are copied by foreign competitors. 
wLj put inferior gnoda on the market anri sell them 
under tue American I'rade Marks. If these imitators 
have secured registration for said Trade Mark, they 
become, in many foreign countries, the leetal owners 
of the Mark, and it will not be possible for the real 
owners afterwards to procure protection for their 
Trade Marks. Great hardship often arises in this 
manner. The only way to prevent such a course is 
for the American merchant to register his Trade 
Marks in the countries with which he has commercial 
relations. 

For full information concerning Foreign Trade Mark 
Registration, address 

rauTiu St. CO. 

PATENT SOLICITORS, 

Or 361 Broadway, 

625 F Street. New York. 

WA8HINQTON, O. G. 



Stove, R. Galbraith 

Straw carrier and stacker, G. D. Lainm 

Street sweeper, A. H Smith 

SubiiTlgHtiwn. system of automatic. A. & O. P. 

Surveyor's instrument. 1). G rant 

Suspenders. C. H. Doughty 

Switch. See Klectrie switch. 

Table. See Folding table. 

Table or desk attachment for chairs or seats, W. 

K. Ijoughbo rough 

Tablet and index, J. G. Nolen 

'iailtiiig machine sound reproducer. A. Betzold... 
Telephone desk and directory support, combined, 

S. H. Dodd 

Telephone exchange switchboard signaling appa- 
ratus. 'J\ C. Wales, Jr 

Telephone system. W. M. Davis 

Telephones, combined generator and ringer for, 

.1. G. Nolen 

Teniperature limits, mechanism for controlling 

and indicating, Griffiths & Whet bam 

Thill coupling, A. 11. Forsylhe 

'I'icket, M. G. Carrel 

Tie plate, adjustable. F. Burger 

Timber pocket. L. A. Hoerr 

Time recorder, workman's. J. W . Denbner 

Tire for wheels of road vehicles, resilient, H. C. 

Crane 

Tire, pneumatic. F. Toni 

Tire, vehicle rubber, A. E. Friswell 

Tire, vehicle rubber. C. H. Wheeler 

Tires, apparatus for setting rubber, Wheeler & 

Kremer 

Tires of cycles, etc., inflating device for, F. A. 

Abeleven 

Tobacco pipe and whistle, combined, J. & W. Ar- 

gyle 

Tobacco smoking pipe. I. Nicholson 

Tooth, artificial. F. Ernst 

I'orch. automatic lighting, Hokerstedt & We.s- 

terlund 

Towel holding device. J. Egbert 

Towing system, canal boat, L. P. Perew 

Tracli sanding apparatus, pneumatic, J. H. Hati- 

lon 

Traction wheel. H. C. Clay 

Trap. See Fish trap. Sink trap. Steam trap. 

Tree or plant protector, W, L. Morris 

Tripod. H . Heitraann 

Trough. See Hog trough. 

Tube header. M. Coryell 

Tubes, die and tool for upsetting,.!, it. RtiiUos- 

lee 

Type justifying and spacing innchine, ('. W. Dicl;- 

iiisoii 

Typewriting machine. Ki lira an & Brat ten 

Typewriting raachine attachraent. F. (i. Priliyl .. 
Vaccination appliances, case for. R. M, Higeiii!> . 

Valve, F. M. Bell 

Valve. J.F. Marks 

Valve actuating device. J. t". Batchelor. 

Valve, float. H. G. Tillhighast 

Valve for vessels containing carbonic acid, 1. 

Qurin 

Valve, pneuraatic ttiol. J. Boyer 

Valve, safety, 'V. A, Bryan . 

Valve, therraostat. G. Scarfe 

Vehicle brake, M. N. Collins 

Vehicle fraraes. etc., with protected surfnces, 

providing, C. F. Church 

Vehicle, raotor, C. M. Dissosway 

Vehicle, raotor. F. H. Richards 

Vehicle spring. C. 1>. Thoraas 

Vehicle step, rubber, Wheeler & Kremer 

Vehicles, speed varying and steering device for 

motor. Draullette & Catois 

Velocipede saddle. W. Raderraacber 

Velocipede seat support, C. Worthington 

Vine pulling raachine. A. R. Munson 
Vise, quick action. A. Katzki. 

Voting raachine, J. Roser 

Wagon brake. E. T. Robertson 
Washer cutter, J. A. Heinz 
Washing machine, A. J. Ziegleretal 

Water closet. P. J. Davies 

Water feed device, W. P. M ixson 
Water wheel, tangential, W. A. Doble 
Weighing and package filling machine, (i. W. 

w atson 

Weighing machine. F. H. Richards 

Weighing raachine feeding device, automatic, 

Mitchell & Rhodes 

Weight and pressure indicator, E. McGarvey 

Welding wire fabrics, machine for electrically, J. 

C. Perry 

Wheel. See Paddle wheel . Traction wheel, 

Water wheel. 

WhifHeiree, W. H.Webb 

Whip centers, machinefor twisting and stretch- 
ing rawhide, J. P. Donovan 

Window lock, automatic. J. Robertson 

Wire fabric machine. E. F. Shellaberger 

Wire tightener. L. H. Cly borne 



(W.'1.4;i4 



tW:i,147 



(•.;i:i.547 

63.S. Ufi 

633.191 
(i33.442 
Gtt..^04 
(Si ..TOO 
tB;il!r7 

fi;i,'j.i2t; 
fi;i3,42<t 

tB3.373 
033,444 

633.541 

03:1.408 

(133,411 
t):i:i.292 
633.128 

633,198 
6;i;J,237 
63:i.294 

633.104 
63,';.282 

fi3;i,.528 
fi.3;j.284 



tvi;i.280 

♦133.309 
(1:18.1.7) 
fi:t3,347 

6.33,418 
(33.463 
tmAVi 
(8.3,.3.M 

633.217 
(133.;i3.i 
6.33,421 
6.'i3.219 
633,231 



FASTER THAN SHORTHAND! 
One Stroke Prints a Word. 

NO DIORG MISTAKES. 



No more illeeible notes. 
Vou can become a s^teno- 
(rrapher at home i 
six weeks with- 
out a teacher. 
GoodopeniuB for-j 
aKents witli mod-f" 
erate capital. 
Anderson ShorthaT 
Typewriter, 253 Broadway, 




New I urK 



«!:i,2a,'! 

(>M.157 
ti,'!:).226 
633,640 



with the Improved Wash- 
burne Patent CuffHold- 

ers can be placed just where 
you want them; will never 
Slip but may be instantly re- 
leased. Drawers Supporters, 
easily adjusted or taken off- 
excellent for holding golf 
trousers. By mail, 20c. the 
pair. I^~ Ca talogue showing 
th^e and other novelties, free. 
lean Ring Co.. Box P. Waterbury.Co 





BABBITT METALS.— SIX IMPORTANT 
formulas. Scientific American Supplement 1 |'23. 
Price 10 cents. For sale by Munn & Co. and all news- 
dealers. Said for 1897 catalogue. 



50 YEARS' 
XPERIENCE 




Trade Marks 
Designs 
Copyrights &c. 

AnycHie sending a sicetch and description may 
quickly ascertain our opinion free wlietheran 
invention is probably patentable. Communica- 
tions strictly contidential. Handboolc on Patents 
sent free. Oldest agency for securing patents. 

Piirents tjiken through Munn & Co. receive 
special notice, without charge, in the 

Scientific Hmericdti. 

A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms. $3 a 
year; four months, $1. Sold by all newsdealers. 

MUNN &C0.36' «"»«-». New York 

Branch Office. tJ25 F St.. Washington, D. C. 



WANTED. 



WANTED— One Pulley Lathe, new or second band, 
preferably 50 inch. Palmetto Fibre Co.. Frederick. Md 



WANTED— Position as Manager or Assistant (* 
Paris Exposition. Exhibitor Sole Agency for Germa; 
of good export articles. Particulars torough H..A 
Kaysan, 35 Bond Street, Brooklyn, N. Y. 



TURBINES 



tW Send for Circniar ' 



ICE 



MACHINES, Corliss Engines, Brewers' 
aud Bottlers* Macliinery. THE VILTBR 
MFG. CO., 899 Clinton Street, Milwaukee, Wis. 



IVIODEl-jS I* uni'on''mooVl works 

""^ll® 193 CLARK CHICAGO. 



NOVELTIES & PATENTED ARTICLES 

Manufactured by Contract. Punching Dies, Special Ma- 
chinery. E. Eonlgglow & Bro., 181 Seneca StMCIeveland ,0. 



ORIIinillD iilllfi FOR ALL PURPOSES. 
OniraUiraa IWIILLO Bogardua Patent uni- 
versal Eccentric Mill. Address J, g. & G. P* SIMP- 
SON, 38 RodDey Street, BrookByD, N. Y. 



TYPE WHEELS. MODELS L EXPERIMENTAL WORK. SMALL RWMIICn 
NOVELTIES a. ETC. DEW 70P JS STErttlL WORK> 100 HWWAU BT M.T^ 



Gasoline Enerines. — Complete sets finest quality 
castings. Successful engines. Working drawings. Iji 
H. P. 125.00, 2H H. P. »4O.D0, 4 H. P. $50.00. Mianus Motor 
Works, Mianus, Conn. 



CAS^^^GASOLINE ENGINES 

WATER MOTORS 

BACKUS WATE.R MOTOR CO , NtWARK N. J . U. 5 ft 



$525 



Agent's profit per month. New articles. 
Kast sellers, mo*'t profitable employment, 
A fl.fW sample and terms free. Try us. 
EleetroKraph Co., 28 Bond St.,N. V. 



\ Q a Day Sure o vpi;f.3"j^; 

^U ^^^B w absolutely sure; w0 

^^ ^1^^ fiirriishthe work and teach you free; you work in 
the locality wh<^re you live. Send us your address and we will 
explain the business fully; remember we gu.irantee a clear pn^ 
fit of $3 for every day's work, absohitelv sure, write at once. 
ROYAL HANLl-'ACTlRIKU CO.. Box I I UBTROIT. IBICB. 



STEEL STAMPS rS'^'St'^s^A'Si'^r,?' J,°n°,b,^tn^: 

riGURtiALPHABLT SETS AT LOWLST PRICLS: 

' .lI'^/aIJI'sVed schwaabstamp&sealc° 

SEND FOR CIRCULAR- M | LVA/A U K E. E- VA/I 5 . 



MODELS 

E, 



& EXPERIMENTAL WORK. 

Inventions developed. Special Machinery. 
V. Baniard, 106 L.lberty St.. New York. 




633.214 

6.^3,X« 

S«.4'.)l 
B3.S.37(I 
633,420 



DESIGNS. 



BadKC, H. Scbaeffer 

Badge, etc., W. S. Tarrant 

Bottle. \y. B. Swindell 

Broom cover, O, S. Rulman 

Cleaver, butcher's, J. McKinzie 

Comb for personal wear. J. Eschwepe 

Directory stand or similar article. Frost & T)utch.. 

Display fixture, store, H. G. Uoth 31,525 to 

Door or window securer. G. E. Johnson 

Garment, bifurcated nether, J. A. Scriveii. 

31,638 to 

Lace or rib")on holder, T. D. Hobbs 

Latch. Bate, W. R. White 

Monument. J. Ossola 

Pen, G. MalpasM 

Pump casins. F. T. Radecke 

Specula, supporting fork for vaginal, C. J. Pilling. 

Spoons, etc., handle for, S. Stohr 

Spoons, forks, etc.. handle for, Jj. R. Horton 

Stove, gas, F. P. Gillespie 

Thimble, sewing, C. C. Clancy 

Trace fastener spring. S. Harbison 

Wheel, sprocket, W. F. Remppis 



31.514 
31,515 
31.51H 
31.5:« 
31,6;M 
31,521 
31.;i24 
31..528 
31,.V;9 

3I,.M2 
31.523 
31,5,32 
31,54:1 
31,6111 
Sl,5,3:t 
31.522 
3;.5Hi 

w 

SJXM 
31,S» 



TRADE MARKS. 

Alimentary and dietetic products, certain named, 

MapRiFood Works -1^.482,33,433 

Antiseptic dressing, surpeons', Johnson & John- 
son S3.480 

Bakery products, certain named. K. Teuscber 33.484 

Boots and shoes. Atlas Shoe Company 33.476 

Coffee, Shaw, Hammond & Carney 33.485 

Flour, wheat. Atlanta Milling Company 33,487 

Hammocks and supporting and suspension de- 
vices therefor. I. E. Palmer 33.477 

Horseshoe nails, Au.sable Horse Nail Company 33 489 

Lamps, acetylene eas. F. W. Hedaeland 33.488 

Medicines for diseases of live stock. L. Hapadorn. 3.3.479 
Painters' supplies, certain named. Aktienpesell- 
schaft fur Asphaltirunp und Dachbedeckunp, 

vormals J. Jeserich 33.481 

Pens, fountain, R. Todd & Company 33.47.i 

Pbotngraphy. portraits by, <i. W. Leeds 33.473 

Puzzles, certain named, Hyland Manufacturinp 

Company 33.4T4 

Remedies for certain named diseases, J. A. Mon- 

irer 33,478 

Rifles and sprinp guns, air. Crescent Gun Com- 
pany a3.493 

Vehicles, automatically propelled wheeled. " Lo- 
comobile " Company of America 33. 490 to .33.492 

Water, sprintr. Quabaup Spring Water Company .. 33.48ti 



Prices »160 and up. Send tor Catalogue. 



Stock Sizes 14 to 22 foot. 
Safe, Reliable and fully puaranteed. 
PIERCE ENGINE CO., 17 N. 17th Street. Racine. Wis 




PAL]>IER BROS., 



1'AL.IMEU Stationary 
and Marine Gasoline En- 
pines and Launches, Motor 
WaEon Engines, Pump- 
ing Enpines. 

S^W Send for catalog. 

MIANUS, CONN. 



The 



Farmer vho Is interested in Ag, 
r icul tural Pursuits f orProf it and 
Progress should subscribe for 

0z]r*pz!ir*AGRl-' 

IT WILL AID ANY ^ III 
GOOD FARMEi; V^ vi L. ~ 
AND MAKE HIM ^> I | r> A I 

MONEY. rUKAL 

EPITOMIST. 

It Is for the busy.practical.working farmers ot America. 

It is their paper and claims their support. 
nilR I ITERiDV till latosupplyapaperforthe 
UWn kllCnnni JHW farm eracontalning.ln con- 
densed and readable form, the most timely and valua- 
ble essays, suggestions and records of experience 
nrhicb appear in the world of agricultural literature; 
besides giving, editorially, sound, practical, timely ad- 
vice on all subjects pertaining to their business. 

Regular subscription price 50 centat 36 centa when 
paid in advance. Circulation 200,000 copies monthly 

eenetrating every State and Territory In the U. H. and 
anada. SamplecopyFREE. Agents wanted. Write. 
AGRICULTURALEPITOMIST INDIANAPOLIS, INDIANA- 




?8u USE GRINDSTONES ? 

If so, we can suppiy you. Ah sizes 
in^nunteil and nuinnnntefl. always 
kept in stock. Rememoer, we make a 
specialtyof selecting stones for all spe- 
cial purposes. t3f~ Ask tor cataloaue. 

The CLEVELAND STONE CO. 

2d Floor, Wilshire. Cleveland, 0. 



LABELS. 

' Orifelnal Old Homestead," for puddint; sauce. K. 

M. ClouKh 7.1.% 



THE ELECTRIC HEATER.— A VALU- 

able paper, With working drawinpg of various forms of 
ihe ekiGtrical heaters, including electric soldering iron, 
electric pad for the sick, etc. 6 illustrations. Scien- 
tific AMERrcAN Supplemi:nt 1112. Price 10 cents. 
For sale by Munn & Co. and all newsdealers. 



YOU CAN MAKE ftiOQAWELK ' 

Own Your Own Show, complete. ouTnt-ftioo. 

^LIFE MOTION FILMS S, MACHINE.5. 

&RLATPA55ION^PLAY^&5poo-iH|^R^J.UBJtCTs 

; . Hub IN, L^RcYsl^Mrn PHILADELPHIA P. A 



THE PARIS EXHIBITION 

A well known American Journalist and Correspondent, 
speaking French fluently and well acquainted with 
Paris, wishes to represent a few American Qrms at the 
coming exhibition, (^an prepare circulars and press 
matter in English. French and German, see that ex- 
hibits are properly shown and explained, hold inter- 
views and promptly report to principals. Will have an 
office open in Paris several months previous to and dur- 
ing ttie exhibition. For particulars andreferencesaddr. 
II. H.H., TheSevillia, 117 WestSSth St., New York City 



MANUFACTURE OF BICYCLES. — A 

very comprehensive article giving the details of con- 
struction of every part of these vehicles. With 15 en- 
gravings. Contained in Scientific American Sup- 
plement, No. !>0M. Piice 10 cents. To be had at this 
office and from all newsdealers. 



VOLNEY W. MASUN & CO., 

Friction Pulleys,Glutches& Elevators 

PROVIDENCE R. I. 




Automobiles 



The Scientific American for May 13,1899, is 
devoted mainly to illustrations and detailed de- 
scriptions of various types of horseless vehicles. 
This issue also contains an article on the mechan- 
ics of the bicycle and detailed drawings of an auto- 
mobile tricycle. Price 10 cents. 

The following copies of the Scientific Amer- 
ican SUPPLEMKNT give many details, of Auto- 
mobiles of different types, with many illustratiDos 
of the vehicles, motors, boilers, etc. The series 
make a very valuable treatise on the subject. The 
numbers are: 732. 971*, 993, 105;^, 1054, 1055, 1056, lO.'^T, 
1058, 1059, 1075, 1078, 1080, ll)82, 1083, 1C99, 1100, 1113, 
1122, 1178, 1195, li'J'J. 1206, 121li. SUPPLEMENT No. 
1229 contains a highly interesting article giving 
full data as to operating costs of horse and electric 
delivery wagons in New York City. Price lU cents 
each, by mail. For sale by all newsdealers or 
address 

MUNN & CO., Publishers, 

361 Broadway, New York. 




ing Hie few 




Anyone contemplating the building of a new home will flnd the 

Building Edition of the Scientific American 

of peculiar and absorbing interest. This beautiful publication is 
issued monthly, and contains practical articles and sugsestions 
on modern house building, together with a series of spleiidid 
plates, showing perspective views and floor plans of the moft up- 
to-date modern dwellings, estimated cost, etc. A single issue of 
this handsome periodical is often worth the year's subscription 
price to the intending builder. Write to-day and send 25 cents for 
a single copy, or |2.&0for annual BubBcrlptlon, 



A printed copy of the specitlcation and drawing of 
anv patent in the foregoing list, or anv patent in uriiit 
issued since ISfiS. will be furnished from this office for 
10 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co.. Ml 
Broadway. New York. Special rates will be given where 
a large number of copies are desired at one time. 

Cannilian patents may now be obtained by the in- 
ventors for any of tde inventions named in the tore- 
going list, provided they are simple, at a cost of WO each. 
If complicated the cost will be a little more. For fr.il 
tnstracwont addrcMa Munn A Ca. an Broadwar. Mew unuu » nn d..i.ii.i.«» oei d...ju.... u..^ u^^.!. 

Tork. ou«(9v«iKa9MtBttauv«iiob«obtata«4. [MUNN & G0.| PiibIMm, 361 Broadway, New York. 
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IMSPECTIONSI 



AND 

INSURANCE 
AGAINST- LOSS 

OR 

DAMAGE 

TO 

PROPERTY 

AND 

LOSSOFUFE 

AND 

INJUKV 

TO- PERSONS 
CAUSED-BV 



STE^ilBOlLER-EXPLOSIOTiS 

J-A-Allen-Presideht "V-B-Fransun-VicePresioekt 

J-B-PIERCESECRETARY F-B-ALLEN-2SViCEPl!BIDO)T 
LBBRAtNERDASS'TTREAS. LF.MIDDLEBROOKASSTSECT 





•^\?.^. 



Vou can do with- 
out it now. No 
borse lo keep, to 
stjible.to stumble 
or lo bolt. 

Science and skill 
ofler you the 

Winton 
Motor 
Carriage 

Price $1,000. Xn Agent!: Tlie. triumph of 
19th century mechanism. Easy and safe to operate. 
Speed controlled by your own will. Clean, elegaot and 
economical. Hydro-carbon system. Stnd , for free cattt 
THE WINTON MOTOR CARRIAGE CO., Cleveland. Ohio 



Works Swiftly 



Wears 
Slowly 



i^cmin^ton 

Standard Typewriter 




WyCKOFH, SEAMAN5 & BEMiDICT, 
327 Broadway, New York, 






'GEM SAFETY RAZOR 

ImiiOHiiblc to Cut the>'itce. 
It's the ISest and SiiiiplcNt Safe- 
ty ever devised. 
No Experience Required. 
We <'iiiiriiiili.-e himI Ket'P Tlifiii 
Shitrp Tor One "^'eiir. 

PRIC S2 00. POSTPAID 

C:F" Sen-i for Uliistrated Price Li."!. 
TIIK <iKM < TTLKRV CO., 

tii » IIiiiIhom St., New York. 

PAllEl CH BESIA-aOi 



T .£^ JSI X£ SI 

(Louisiana Red Gult Cypress a 
Specialty.) Best known for 
every purpose. Good material 
Correct Workmanship, FiOw 
Pri-^es Get nnr III iist rated 
Catatoque. VV. K. C.ildwell Co. 
i2^ v.. Main St.. Louisville, Ky.' 



There is no Kodak but the East?nan Kodak, 

Kodak 

Simplicity and Kodak 
Quality created the 
standard by which all 
cameras are measured. 



That's why the clerk says : " It's as 
good as a Kodak," when trying to sell 
an inferior camera. 

Kodaks $5.00 to $35.00. 

Eastman Kodak Co., 

Rochester, N. Y. 



i 0(/<>i CaIn/o<;iics/ree o/ 
deiiUr.i or hy tmtil. 



THE 



Use Taper-Sleeve Pulleys 

The Best in the World. 8olifl- Web 
roii-Cenier HarHwood Dyna- 
mo PulleyBpreveiits Slipping 
Of the Belt. Friction-Clutcd 
Pii lleys, for connectins and dis- 
connecting Gas and Steam En- 
^. nes, Lines of Shafting, Dynamos, 
Generators and Machinery of all 
kinds without slacking speed of motive 
power. State your requirements and 
write for catalogue '' SJ'" 
TAPER-SLEEVE PULLEY WORKSt Erie, Pa.. U.S.A. 




I ATHF^ Foot Power, High Grade 

L.H I IIIUS/ w. P. Davis Mach. Co.. Rochester, N.Y. 




The sale of this new pipe tobacco, since it was £rst advertised in this paper, has been 
extraordinary. More than 10,000 men have written for sample boxes of "Old 
English," and are now smoking it with satisfaction. It disappoints no one — 
always smokes "cool," and is a common-sense tobacco to smoke in a pipe. 

for a trial box of Old English 
Curve Cut, and you will receive 
by return mail one of the new cwrT'^aT tin boxes, containing 12 slices of it, 
and a booklet of practical suggestions about pipe-smoking. Address The 
American Tobacco Co., 111 Fifth Avenue, New-York, N. Y. 



SEND 10 CENTS 



VEEDER RATCHET COUNTER 

This counter is of the same size as our regular cy<;lometer for bicycles, which it 
closely resembles. The differential gearins: used in the cyclometers is replaced 
by an internal ratchet mechanism, and on the outer end of the main shaft, in 
place of the star wheel, is clamped a small operating lever, the airaneeraent being 
such th!it e-:ich complete oscillation of the lever moves the riuht band index ring 
^\p\\ one figure. The transmitting niechanisni between each index ring is such that 
IW\WI\ the rings are mechanically locked and cannot get out of position by .iarring, nor 
|Vlw|| can the record be tampered with exceiit by taking the machine apart. The 
counter will register up to if.Mtiii*, when tlio next stroke will set all the tigures to 
zero ready for repeating, but they cannot be set to zero from any intermediate 
point. They are durable and s^irong and <;an be run ar a high speed without skip- 
ping. They will be found especially useful for use on punch presses, looms and 
automatic machinery general'y to register number ot pieces or quantity of mate- 
rial oroduced. They can also be adapted for use on typewriters, voting machines, 
or any pujpose requiring a sntall, light, accurate instrument. Corresp. solicited. 

VEEDEi^ IYIF-Gm CO. 





BRISTOL'S 
RECORDING INSTRUMENTS. 

Pressure Gauges, Vacuum Gauges. Volt- 
meters. Amperemeters, Wattmeters, and 
1 hermometers, make continuous records 
Day nnd'Night. Will pay for rhemseives. 
Bvery instrument fully_guaranteed and 
sent on W days' trittr. tW^. l^fiui f-or f trcn- 
lars and Specimen Vhart 
The Bristol Company. Waterbury, Conn. 
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Makers of Counting Machines, Cyclometers for Bicycles, and tine Castings. HARTFORO, CONN,, I). S. A, 



k TRADE MARK 

r^ECAMOll 
ALUMINUM PAINT. 

Latest application of Aluminum. Looks like Krosted 
Silver. Washable. Untarnishable. Wa'er. (HI and 
Weatherproof. Durable. Easily Applied. Bicycle.'*. 
Yachts, Radiators, Pipes, Metal Work. MacbineiT. I>y- 
namos. Motors. Apparatus. Arc Lamps. Sockets. Brack- 
ets, Cars, Stations, General Decoration, etc. Sample 
bottle, by mail, for 25 cents- 
THE AMERICAN PEGAMOID CO.. 339 B'way. New York. 

WHEN YOU GOME TO NEW YORK^ 

or if you re main at home, be sure aud wear a 
HaudNonie Watch r'narin, HcarfPin 
or Hat Pin with the head and bust 
of DEWEY. Made from steel taken 
from the BattlcHliip '* Maine." 
Watch Charm has gold plate rim. U.S. 
Government certificate accompanies 
each article, 'J.5 cents each, p stpaid. 
Money refunded if not satisfactory. 
W, F, DOL.L. I>IF«. CO., 
9 Mai<len Lane* New York. 
Sole Ma nufr of Maine Steel Novelties. 




Money. 



All varieties at lowest prices. Best Kailroad 
'J'rack and Wagon or stock Scales made. 
Also 1000 uaeful articles, including Safes 
Sewing Machines, Bicycles, Tools, etc. Save 
Lists Free. Chicago sialk Co.. Chicago. III. 



IFSSOP'S STEEL^^bV/t"" 

VJ"-^ FOR TOOLS, SAWS ETC. 

WS JESSOP A SONS US 91 JOHN ST. NEW^YORK- 



PRINTING INKS 

The SCiEXTTFic AMERICAN is printed with CHAS 
KNRU -JOHNSON & CO. S INK, Tenth and Lombard 
8ts.. Philadelphia, and 47 Rose St., opp. r>iianc. New Vork 
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A GOOD ORDER 

The old adage, ** the proof of the pudding is in the eating," always proves true fn 
regard to tlie Grififia Mills. Those who know them best like them most, as the 
following order indicates. 



LEHIGH PORTLAND CEMENT CO. 
Manufacturers of High Grade Portland Cement. 

liRAnLi'Y PrLVKRiZER Co., 92 State St., IJostoii, Mass. Allentown, Pa., July 17. iSgq. 

()i;ntli;mkn : ke\)lying to yours of the 14th inst. intiuiring as to the satisfaction your (iriffin Mills are giving us. wnuki say 
tliat our CoTupany, haviui^ recently decided lo build a new plant, we have been lookiuf^j closely into the working an<i operating 
ot other k:in<is of mills for pnlverizin>.I cenieiil clinker and lime rock, and have concluded, after thorough exanmiatioii, thai we 
will equip our new works with i.S C.riffin Mills. This, in addition lo onr ]iresent plant, will give tis 52 of your mills in use. This 
should be sufficient evidence thai we are well pleased with the CrifRu Mills. Yours truly. 

(Signed) CH.\S. A. MATCHAM, Superintendent. 

We will be pleased to furnish intending buyers with full in- 
formation regardine the workine qualities of these Mills 
for pulverizing all varieties of refractory substances .... 

THE BRADLEY PULVERIZER CO., Boston, Mass. 
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